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A veling & Porter, Ltd., 


RocuzsTerR, Kent, 
and 72, Caswon Street, Lonpon. 


| STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 

STEAM WAGONS. TRACTORS. 

CEMENT-MAKING MACHINERY. 6808 


SHIPBUILDERS AND ENGINEERS, 
beg id 


SPEEDS UP TO 45 MILES AN HOUR. 
PADDLE OR SCREW STBAMERS OF 
BxceprionaL SHattow Dravext. 





A. GG. MV 2mtord, L4 


OULVER STREET WORKS, COLCHESTER. 
Oy Apminatty axp War Orrice Lists. 
' ENGINES for Torpedo Beats, Yachts, Launches, 
BOILER FEED PUMPS. 
, See Advertisement, page 33, last week. 
PATENT WATBR-TUBE BOILERS, 
: AUTOMATIC FEED REGULATORS. 
And Auxiliary Saw as supplied to the 
Admiralty. 2179 


| ohn H.W itson& Co., Lia. 


Birkenhead. 


See Illustrated Advertisement 
Page 119, Dec, 13. 





LjocomotivesShunting(ranea|_ 


Steam and Bncctzio 


Cranes, 


BXCAVATORS, ORANE-NAVVIBES, GRABS, 
CONCRETE-MIXERS, 
SHIPS WINDLASSES, WINCHES, and 
DECK MACHINSRY. 


6770 
Lists or STanparp Sizes on APPLicaTIoN. 


London Office : 
15, VICTORIA STREET, 8.W. 1. 


bgt Plant for Sale.— 
> note our Announcement on page 10, 
complete Power Plant for a 
AUSTIN OTOR ©O., Lrp., Longbridge =e. 
Northfield, Birmingham. 


Petter BE ome “Baines. 


PETTERS Laces, Bos Bngineers, Yeevil. 
Ses our Iliustrated Advt. a 


(Szaig & Don & Donald, Ltd., Machine 


MAKERS, Jomneroxx, near Glasgew. 
For class of Machine Tools see our Illustrated 
every alternate week. 1388 


S H Heywood & Co., Ltd., 


REDDISH. 
BLBOTRIC LIFTS (uP To 35 rows). 
G team Hammers (with or 

witheut . Hand-werked or self-acti 

TOOLS for 8 BRS & BOILBRMAK BRS 
DAVIS& PRIMROSE, Lucrrep, Larrn, Boursvnen 
s i : 
Bret Patent Lite Oe 


sen, presses, Furnaces, 
Bever, Dorling | & Co., Léd., 


HIGH-OLASS BNGINRS FOR ALL PURPOSES 
HA AIR COMPRESSIN G 
poMrind G'UNGI 1896 


Saeco Ml oatric, | Steam, 
HYDRAULIC aud HAND, 


ak sizes. 
GEORGE RUSSELL & CO., Lrp. to 
a ee 


Waris Fics i sabes 
Seatting, Hztralis Work, Bering ote be. 














7182 

















SPROIALISTS IN 


for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 





Moters ; er Machinery supplied. 
VOSPER & CO., Lrp., Broap Sraxet, PortsmoutTs. 


arrow & Oo., Ltd.,} 


Repairs on. Pacific Coast 
by YARROWS, LIMITED, Victoria, youn. “ 


Columbia, 
SHIPBUILDERS, SHIP REPAIRERS AND ENGINEERS. 


(\ampbells & Herter, Li 


Drillers & Boring Machinery 


4547 


Yachts, Launches or Barges 


Built complete with Steam, Ot! or Petrol 
Od 3551 





MULTITUBULAR AND 
(Cochran CROSS-TUBB TYPRS. 
See page 113, Jan. 3. 


Bolers. 


roe ELECTRIC ¢ CRANES. 


Builders of Toca 


HBAVY and LIGHT. 
All Gauges and Types. 
rtment, 


Address : anges De 
4 RTER Co., 
17, Batter ame, New York 





New Catalogue 12 A mailed on application. 


= SM & Co., “Tad, 


7182 


ocomotives, 


6560 | Telegrams: 





ELLAND, YORKS. 


Ses Advertioonent page 23, Jan. 3. 


Fixcavators. 


FROM 50 TO 600 YARDS PER HOUR, 





Baquiries invited 
for Peace Trade. 


KING’S NORTON MBTAL CO., Lrp., 
BIRMINGHAM. 


R. Pempster & Sons, Ltd., 


6812 


Telpherage & Conveying Plants 


7161 


les 
BNGINEERS, IRLAM, MANCHESTER. 
FEED WATER HEATERS, 


CONDENSERS, AIR HEATERS, 


ctions. 
SYPHONIA STBAM TRAPS, 
‘h-Class 


GUNMBTAL STEAM FI 


Limited, 


CALORIFIBRS, BYAPORATORS, > ppows. 
Merrill’s Patent = STRAINERS for Pump 
REDUCING VALVES 

TTINGS. 
ATER SOFTENING ana FILTERING, 6723 


Y 8rrow Patent 


i soaked Boers. 


YARROW NDBRTAKE the 

PRMSSING and MACHINING of of the ny 
of Yarrow Boilers, such as the Steam ater 

Pockets, and Superheaters for British and 

Firms not ha the necessary Lewy RO 
YARROW & - Lrp., Scorstoux, Guaseow 





[Tubes and 


1 
IRON AND Ft 8T 


G tewarts and Lords, L 2. 


41, OSWALD 8T., GLASGOW. 

BROAD STREET CHAMBERS, BIRMINGHAM ; 

a LONDON meren ove, Op 
LONDON N WARBHOU 167,U pr. Tuames6r., B.C. 
LIVERPOOL WARRHOUSE_6, F. P. ise Str. 
MANCHESTER WAREHO ereneae, 
CARDIFF gs Fe ae 
BIRMINGHAM Taek Sree, 
Suge Tay ero 10, a ee, 


Broap Sragrer, B.C. 


-j ohn Bellemy Limited, 


MILLWALL, LONDON, 8. 
GuweralL ConsTrucrionaL BnGInerRs. 1216 


Boilers,Tanks & Mooring Buoys 

Sriuus, Perro. Tar Arm Recsrvens, Steet 

Curmners, Riverrzp M and VENrTILATine 

Pripxs, Hopprrs, Srwoiat Worx, Revains oF 
ALL KINDS. 


Thurst, Nieloon & (10, 7 td. 

H urst N eison 0., m 

Tue Giascow Rouiive Srock ‘C me 
___ MOTHERWELL. 





E nishe “a C 
ensure. I Tyee Lager 
rime cost by eliminating machining 
byes o for Thustrations to ArRaTors Lrp., monton, 
London, N 


puts out flaming motor spirit, bu oil, 
arcs and ev fina of ron 
-» 109, Victoria Bt 


ances Co., Lt ., London, 8 


R. Heber Radford, Son 


ENGINEERING, IRON axp STEBL 


Valuers. 


, vg 





‘on 


Established over 50 years. 
16, Sr. JAMES ROW, SHEFFIBLD. 
“* Radford, Sheffield.” Telephone: 425 


astings 
and reduce 


. Petroiex = Fire BE neteur 


electric 


CONSULTING ENGINEERS, REFEREES, AND 
ARBITRATORS. 


7108 


He Wrightson & (0, (o- 


LIMITED. 


See Advertisement page 52, Dew. 2v. 
ON ADMIRALTY LIST. 
J ohn Kirkaldy, Ltd., 


London Office: 101, Lgapennat 81., B.C. 3. 
Works: Burrr a. aoe Harwow, Hesrex. 


Refegeratin and Dietilitog Plants. 
Ref mwey bere Ice Making Machinery. 


Feed Water Filters. 
Proce Water Distillers. 


Main Feed Pum o. 
Combined Circulating and Air Pumps. 
ndensers. 








S. H. Herwood & Co., gt 


REDDISH. 
ELECTRIC TRANSPORTERS. 





WEIGHING MACHINES.—E 
ROAD ENGINEERING WORKS COMPANY, Lp. 
Lonpor, E.—H ydraulic Cranes, Grain Blevators, &e. 

See Illus. Advt. last week, page 15. 


See 8 motis Vosmesias Ash FE) ector. 





dirt. Ashes discha 


‘ed 2uft. clear of vessel.—Appl 
¥. J. TREWENT & Aroha. | @ 


ROCTOR, Lrp., Naval 
London, E.C, 





eparators 
BXHAUST STEAM 
TURBINES ae 
PRESSED DEY Ene 

STHAM DRYBRB, 
MBTALLIO PACKINGS. 


minceps & Co., 


FIBLD, 0686 
New Chicago Automatics. 


Three Sizes, Delivery from Stock. 








sso He Wels QO} (Co. 


ll, HAYMARERT, 


London, 8.W. 1. 


rs A ptol = L_pbricants. 


Works: SALFORD, MancugstEnr. 





7184 


ubes and ittings. 
Tinbes and Piittings, 


The Scottish Tube Co., Ltd., 





Heap Orrice: 34, Robertson Street, Glasgow. 
See Advertisement page 98. 


NEW CAPSTANS, 1j in. through the wire feed. 


JOHN MACNAB, Many Srueer, Hype. 
Tel. No.: 78 Hyde 


Rubber 


Valves and Packings 


6874 
MANUFACTURERS 





GUTTA PERCHA & RUBBER, LIMITED. 
Toronto Canada. 6702 


GOLD MEDAL-Invenrions EXHIBITION-AWARDED. 
[)rckham 8 Patent Suspended 

T FERRY 
046 


Great saving of labour. No noise. one, No 


tects and Sardapee, 43, Billiter Bldgs., Billiter St., 
Od 4835 


Auxiliary Surface Co 


Gteel 


(i sstings. 








THOMAS SUMMERSON & SONS, Lev 


DARLINGTON. 

Lisht tructural 
GaRTSHMRRIE Ly egy | & FORGE OO 
60, WeLLineror Laseow, 6061 


synod &Oo., Ltd., 


S. H. x 7184 


LOCOMOTIVE TRAVBRSBRS (Buxornic). 
fiank Locomotives 
Specidention ond Wertenesits equal te 


ives, 

R. & W. HAWTHORN, LUSLIE £ 00., Lap. 
on-Trwe. 6460 
ashers. 


All British Ww Hardened Steel. 


BLACKSTOUK BALL BEARING ©0,, 
London Office : udon Office :—304, High Holborn, W.0. 1. 


Gs s and Oil Engine Repairs. 


(a Davis & con Great Hastern Read, 


a. 736 and 137 Stratford. 
Lond 


Gram.: Rapidising, jon. 


(jentrifugals. 


Pott, (aseels & ‘WV iliamson, 
MOTHBRWELL, SCOTLAND. 








aikcace 


1794 





~ ‘Toos 
See half-page Advertisement page 92, Dec. 27. 





CHAXTIBRS & ATELIERS 


A ngustta - Normand 


67, rue de a HAVRE 


—_— 3800 
Boats, Yachts and Fast Boats. 
and Submersible Boats. 
NORMAND'S Patent Water-tube Boilers, Coal or Ol 
Heating. Diesel Oll Bngines. : 


Destrogere, T 
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and Beilers during 6661 
UNIVERSITY OF BRISTOL. 
DEMOBILISATION, 


ial Regulations have been 


to allow intending students who have 
ar et in the es service of the 
to matriculation by vote of 


served in’t! 
war to be admi 
Senate on fre -y po vers ome ualifications, without 
formal examination; and a to allow of such 
students entering the University in January if 
candidates in Arts ; yy von ween Janu 

aud May, if candidates in Science, Medicine, Denta 

Surgery or cr rt pour ; and if grounds be shown, 





reer yom J their "s yay meee as though it 
had Setov Engineering students 
in s | cases me be allowed £ count one whole 


r's attendance. 
yThe Special Army Edueation Certificate qualifies 
for Matriculation 
Applications to the REGISTRAR. O 722 


[2 C.E., I. Mech. E., B. Sc., 
and as neering Hxaminations.—Mr. G. P. 
ene B. Assoc, M. Inst. C.B., F.S.1., 
M.R.Sea.1., T, 'PREPARES CANDIDATES personally 
by correspondence. Hundreds of successes. 
Courses may coutasegee at any time.—39, Victoria 
St,, Westminster, 8.W. 7096 


MLO.E. and A.M.I.M.E. 


i Tuition. abe Postal Courses in Mechanical 
page and Mathematics.— 
PE NINGHONS. 30 








254, Oxford Road, Manchester. 











6 peed are Invited, 
for +. at the AAmieaey Wed- 


, 16th Jan , for the PUI RCHASE 
of a SRT of of Triple Expa: ion ENGINES (Akers, 
Mek Vaerks XIA), 1lin., 18 in. and 29 in. by 18 in, 
stroke, which were salved from the wreck of the 
whaler * Hirpa,” and reconditioned by Messrs. 
H. & C. Grayson, Ltd., Liverpool, on tehalf of the 
Admiralty, or installation in another vessel, but 
not now required. —Tender forms may be obtained 
on application to the DIRECTOR — NTRAOTS 
(Sales Branch), Admiralty, 8.W. 1 R 562 


NOTICE. 
LAHORE WATER WORKS EXTENSION. 
CONTRACT No. 1. 


The MUNICIPAL COMMITTEE of LAHORE, 
Punjab, invite 


[renders for Supplying, Erect- 
ING and RUNNING for orn — a NEW 
PUMPING PLANT, &c., with ali Fi ttings for the 
Town Water Su ply. The Manicipal Committee 
are also pre to consider Alternative Tenders 
for other forms of Plant to do the duty required by 
— specification. Specification, bills of particu 
orm of tender may be ‘obtained from the 
PUBLISHERS of ENGINEERING, 35 and 36, Bedford 
Street, Strand, W.C., on payment of seven sbillin 
Tenders, which must be on forms vided, w th 
bill of particulars, and schedule fully priced out, 
must be sent in s covers, addressed to the 








Munici ay , Lahore, Punjab, and must be 
coeur him, before Four p.m., on the 12th 

alp. The Municipal Committee do not 
oie oy Re to accept the lowest or any tender. 


Parties cee to do soe at thelr own cost. 
8 


igned) H. P. TOLLINTON, 
President. 
Munici A Commenters 
Hall, Lahore. R 756 











APPOINTMENTS OPEN. 








for the Sibpur Civil Engineering College, 

om, India 
The Appointment is in the Indian Educational 
a 6a of Re. 750 a month, 
rsjog by enn annual increments of Rs. 50 to Rs, 1000 a 
mont: bachelor quarters will be ed. 
The protesner will be ex to take part in the 


ordi social work of a residential coll 

Candidates should be not more than Years of 
age, and sheuld have > in Bngin at 
one of the following London, n- 


chester, Birmiagham, hee ye a Glasgow, gy 
er m. y should have experience in a 
mechanical workshop, and pre: 
to Membersof the I 


nee ould be sent at once in covers 
marked “C.A.” to the yey: BoaRD oF 
Kovostroy, Viotoria and Albert M id eeet nna 
S.W. 7. Scottish 





Sit A Professor of Mechani-|'** 
CAL BNGINEERING is REQUIRED 


EAST LONDON COLLEGE 
(OnIversiTy oF Lonpon), 


Miie Exp Roap, E. 1. * 


a 


Redes ed Immediately, 
ISTANT LECTURER in the Engineer- 
Department, temporary appointment. lary 
of £400 per annum.—Apply at once, 
PRINCIPAL. 2 ees R777 





WOOLWICH POLYTECHNIC JUNIOR TECH- 
NICAL SCHOOL FOR BOYS. 
(Engineering Trades). 


Wanted. Senior Master, well 


ualified in Mathematics, te hold oe 
ition in above School. Sal: 





Pay 


dvertising Manager 
WANTED by CHAS. CHURCHILL £CO,, 
Lrp., 9/15, Leonard — , i. Engin 
desirable. State “—T 
ie oan — Address copiten, aD) BRTISIN 
MANAGER, care of above, R605 


essrs. Richard Garrett and |" 
SONS, yer ar Agricultural and Mechanical 
Engineers Suffolk, are DESIROUS of 
obtaining the SERVICES of a gentleman of sound 
experience to act as their Travelling REPRESEN- 
TATIVE on the Continent of Burope and in such 
other foreign countries as may be required. Ri 626 


Men: & Platt, Ltd., Park 


Works, Manchester, Manufacturers of 
echanical, Textile, H 








draulic and Klectrical Plant, 
SKARCH ENGINEER of 


3 UIRE a CHIEF 
British descent, to ise and take full charge of 
a Works partment ss Labora 


Research boratory. 
The highest qualifications and wide knowledge of 
such work are essential. ~—Apply by letter with full 
details, stating how soon at liberty, to the 4 





ary 
. Seale, from £240 by £15 to £300, and then ty 
bio to £450. For further particulars and forms of 
application—Apply, PRINCIPAL. R810 





| arge Firm of Engineers, 
Bhd commercial motor vehicles, 

REQUIRE Head Cost CLERK with experience of 

up-to-date methods and systems,—Address, stati 

sf. experience and salary required, R 438, Offices e' 
GINEERING, 


pts class Traveller Required, |« 


having ont connection with Bright Steel 
users.—Address, K 640, ices of BNGINEERING. 


Works. Manager Required. 
lass man, one used to Lift one 

preferred. London district.—Address, R 565, O 

of ENGINEERING, 


Cer ‘Required | to take 
charge ef Selling Organisation, includin 
ment of travellers; must have technica 
sewicdae of Reinforced te Design and 
Constrenion State rience and salary 
required,— Apply, 8 RET! Y, British Re- 
INFORCED OCONORETE ENGINEERING Co., Lrp., 1, 
Dickinson Street, Manchester (marked “ Private”). ”). 











Gurveyor - Engineer wanted 
for new plantation in Gold Coast Colony. 
Accuracy with Theodolite on large areas and 
knowledge ee construction essential. Free 
— ; gram nea must state Aig ng! = 

ulred, full ex a ve copies o 
veferences. —Address, R 725, 125, Offices of ENGINEERING. 


Works Management,— 

WANTED, for large mapacering Works in 
Manchester District, with wide variety of Manufac- 
tures, a first-class ENGINEER as Assistant 





Works 
nager, must be thoroughly trained, experienced 
in Machine making rather than in Engine building, 
well upin Rctiee reek and —— control, and n 
modern tool! Good for first- 
rate man. State e, experience, salary required, 
and one cons copies of testimonials.—Address, R 731, 


Offices of By@rmeerine. 
Chemist 


Metallurgical 


REQUIRED by High-class Motor Car and 
Aero Engine Firm ; one with practical knowledge 
and bem ange | 4 < all classes of aa. hardening 
processes and heat treatment generally, ferred. 
—Address, R 744, Offices of Exaiver men a ea 


Wanted, Experienced Engr 


NEER as Works yes og in win ger 
Works, nate bere 200 hands, engaged princi- 
pally in General Repair Work. Works are extensive 
with ample railway sidings and plenty of room for 
extension. The situation is advantageous in ever 
oy for cheap manufacture and distribution. 

good man can makea future. A ~ nership 
with’. a capable man would be considered. Applica- 
tions treated in strictest confidence.— Address, Ries 
Offices of ENGINEERING. 


[onsen Department,— Man 
WANTED to take charge of the Inspection 

ent of a small engineering works producing 
ie t special machinery, must be of good education 
and have had first-class experience as a turner and 
fitter. None but efficient men of proved ability on 
ins n. London district.— Address, R 738, 
0 of ENGINEERING. 


PORT OF BRISTOL. 
The DOCKS COMMITTEE of the Corporation 




















; | of the City of Bristol require the 


Services of a Mechanical and 
ELECTRICAL ENGINBRER to act as Second 
Mechanical Assistant to their Chief Engineer. 


candidates should appl she | Salary about £350 per annum. 
Secretary, Scotch peninn Department, y Whites — immediate duties will be the supervision of 
hall, London, 8.W.1 e repairs and the ecg oe manerees of the 
Hydraulic Power and Dock Stations and 


Resident Engineers are 
WANTED at once, in Manchester and oer 
large | petian weg districts, to represent a large fi 
manufacturing Lifting and Shite Miscellanea. 
Drawing Office and genera! Kn, ng experience 
is essential. Selling exper ence is desirable. 
—— must state their career in full, age, 
required and when at liberty.—Address, 
R 19, Offces of ENGINEERING. 


anted, for 


Position, ENGINEER with seronnience of 
air compressors and pneumatic tools, to travel 
occasionally ; dise soldier ferred. Sa 
£225 to Sten Oman tate age, sa and qualifica- 
tions to R 782, Offices of ENGINEERING. 


Large . Firm of Engineers 


have an OPENING fora 
Yourn +r as nn ine mse. the 








qausts te telbeha node trode ns 
Address, 4359, Offices of Even: 


Commercial |*%4 


the Cold Storage Machinery. abet the distribution 
of rok aad water and electricity (direct and alternating 


“Applicants should have a thorough teaining in 
both Mechanical and hblectrical neering and 
—_ vs ae well acquainted with the principle of 
yaar age calorific values and should also be 
oe with the details of office routine. 
jicants are requested to state their 
» previous employment, present position 
it or most recent salary. As far as is 
— applications should be sent in on + gp 
7 8 to be obtained from the Chief E 


wan 





ications should be received b the. “Chief 
Engineer A a later than Monday, = Potronsy, 
should be accompanied co of three of th: 
most recent testimonials. a eta 
The tment will be held during the pleasure 
of the mittee. 
THOMAS A, PEACE, Chief Engineer. 
Engineer's Office, 
Avonmouth Dock. 
ith January, 1919. R 818 














W anted, First-class ase Engineer, 
with experience in planning ‘in, 

work, in modern engineering oy in Giasgo “4 
Must | be thoroughly — and phe ot of = nen ng 
work in proper sequence of operation and be quali 

to control the pr: ~ of work omen the shops. 
Man accustomed to heavy internal combustion 
engines preferred. State age, experience and salary 
required, and when at liberty.—Address, in first 
instance, PLAN, Wa. Porteous & Co., amie > 
Agents, Glasgow. 


Wanted, for Modern Marine 


Engineering Works in Glasgow, First-class 
MAN, accustomed to testing heavy internal com- 
bustion engines. Must be thoroughly tical and 
capable of controlling men on the test This is 

good opening for a suitable man. State 

Sow and salary required.—Address, COM- 
STION, WM. Porrzous & Co., a 
pt Glasgow. 


ees] Proreman Engineer Wanted ; 


well a in repai:s.—State wages, training 
and age to R 631, Offices of ENGINRERING. 


Wreuted, Traveller wih good 


connection in Engineering circles in 
greater London District. ust have knowledge 
of Trade General Engineering; also Brass and Tin- 
smith work. State age, experience and salary.— 
Address, R 718, Offices of ENGINEERING. 


Piectrician for Works abroad. 


Fully qualified YOUNG MAN WANTED to 
take charge running and repair of D.C. Motors and 
Instruments. State age, experience, . Woo 
and family, if any.— rite BOX Lee & 
NiegHTINGALE, Advertising Agents, Ba 


Eagineer for Works abroad. 


Fully qualified YOUNG MAN WANTED to 
take charge running aud repair of engines. 
State age. experience, qualifications and family, 
if any.—Write pepOx F 25%, Ler & NIGHTINGALE, 
Advertising Agents, Liv erpool. R 68 


Wanted, Engineer, Good|>, 


ical man with sound technical know- 
ledge for a out and erection of Crushing plant. 
Applicant must be ay draughtsman and have 
practical experience in erection. State age, refer- 
ences and salary required and when available.— 
Address, R 696, Offices of ENGINEERING. 


A n Experienced Engineer 

for designing required by 6 Engineering 
Cempany ; must have practical experience in 
mechanical and elect rical work and modern system 
for standardised s land repetition shop work.— 
Address, stating “ge, experience and salaiy, R 687, 
Offices of ENGINEERING, 


Eagineer Salesman Wanted 
by well-known firm manufacturing special 
apparatus, to travel and supervise district offices 

and agents in United Kingdom, and possibly Euro- 

pean Countries. Must have sound technical a 
ractical experience of electrical en: ~% * 
rst-class experience of salesmanship. 

spects to an energetic and capable aa pe ex 
ence and — Reply. ¢ giving age, birthp 


rience, sa expected. — 
Address, R 692, he of erin ll 


A Baistant Engineer, 


enced in up-to-date control and record of 
maintenance of plent in large industrial works, 
Midland Counties.—Write, stating age, experiences, 
and salary required and enclose copies of not more 
than three testimonials to R 771, Offices of Ener- 





ex 

















pr 





Experi- 


NEERING. 





with some 
neering works, as 
3 a Women’s Engi- 
829, Offices of Enei- 


Reauired, a Lad 


experience iu 
Organising S&CRETA a 
neering Society.—Address, R 
NEERING. 


Wanted, by Engineerin Firm |i 


in Glasgow, CHIEF ESTIMATOR with 
experience estimating cost of rolling mills and 
hydraulic plant in connection with same. Per- 
manent situation to suitable man. — State full 
particulars to R 833, Offices of ENGINEERING, 


Rte Fixer.—A Capable and 


energetic man WANTED to systematise 
existing piecework prices, and to fix prices for new 
work for large machine shops, in London district, 
ee mye heavy class work in great variety. Only 
fi practical men who have made this subject 
. —-. stud: — write.—Applications, stating 
ere. to BOX 318, — 

isp. 168, s Fleet Street, R 84 


Wanted, Man of Good Stron: 


character a Bae of dealing wi 
labour situation ae bene ge 
a purpowe of, tak ‘oon wees 
ent ent. cel o 
for the right man. wih be a hustler, up-to-date 


and y= ge poten Fe 9% ~~ 
cations and salary required oe iiices : 














Metallurg: gist Required for 


Seamen's Electrical Works in Midlands for 

work and shop troubles on materia). 
Sesteetle must have had college training and 
experéence on microstructures of steels and Urasses. 


par 
[the Wrexham. and East 
DENBYSHIRE WATER COMPANY are in 
WANT of an ASSISTANT ENGINEER with some 
experience of Waterworks Construction and man- 
agement. Preference will be given to an ex-military 
or naval maa. 
Application, in writing, should state age, 
+ aeanear Y= and expe: 
dress, (uNCIN ER, R 846 
Waterworks Company, Wrexhani. 


Kstimator (Cost) Required by 


firm engineers and boilermakers in London. 
Only men with thorough technical training and 
Sm estimating experience n ply. State 
ll particulars, and salary requi: eure Address, 

R 663, Offices of ENGINEERING. _ 


experience and salary 


stating age, ame 
ENGINEERING. 


, to K 766, Offices 








anted Immediately, 

a first-class DESIGNER and 

CALCULATOR for Ferro-cencrete work for 

Grain Silos, Warehouses and Auxiliary 
Buildings. 

Address, stating fullest particulars, age, 

ry erience, salary expected, etc., etc., 

9, Offices of ENGINEERING. 
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THE CALORIMETRY OF COAL. 


Tux selection of a coal best adapted for industrial 
purposes depends on so many factors that it is 
perhaps impossible to devise a test, or a series of 
tests, on which absolute reliance can be placed. A 
thermometric test is, however, entitled to some 
confidence, for it does provide precise knowledge of 
certain qualities, and trustworthy laboratory 
experiments directed to this end have a definite 
value. Other factors as specific gravity, quantity 
and character of the ash, &c., enter into the problem 
of coal evaluation, and may have equal or greater 
importance according to the equipment and the 
character of the heating required, but the calorific 
value has generally the highest claim to considera- 
tion, irrespective of the proposed use of the coal. 
The increasing frequency with which the combustion 
test appears in specifications is an indication of its 
growing favour, and it is significant that the 
American Government recognising the supreme 
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importance of this one factor, is now purchasing the 
greater part of its fuel supply based on heating 
value alone. The United States Bureau of Mines 
testing department, where some 90 to 100 calorific 
determinations are made daily, has found the 
demands so great that it has had under consideration 
the adoption of apparatus that shall facilitate the 
process of examination, reduce the amount of skilled 
labour required, and above all things ensure accuracy 
and reliable service. The results of their experience 
are expressed in a report* that is particularly 
interesting on two grounds. It shows and describes 
the mechanical arrangement that has been found 
the most satisfactory after trial and experiment, 
and it exhibits the reduction of the observations, 
discussing the sources of error, the mechanical 
devices that tend to eliminate those errors, and when 
these are not sufficient, the arithmetical corrections 
that are necessary for the utmost accuracy. 

At the outset a plea for greater accuracy is urged. 
Such a plea is not unnecessary, for it is frequently 
urged that the selection of samples is attended with 
so much uncertainty and is accompanied by such 
a high percentage of error, that precision is 
necessarily excluded from the problem. With this 
disparaging assertion the authors disagree, and their 
position will be generally sustained. It is argued 





that a high degree of accuracy is necessary in order | 


to discriminate between coals not differing greatly 
in value, and of more importance, it is urged that 


the chief cause of error in sampling is that by the | the correction factor, 6, (¢ — e~™) may be definitely 





* The United States Bureau of Mines, Van H. Manning, 
Director; A Convenient Multiple-Unit Calorimeter Installa- 
tion. By J. W. Davis and E.L.Waxttace. Washington: 
Government Printing Office [Price 15 cents]. 
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inclusion of too large or too small a quantity of 
impurities, the sample does not correctly represent 
the coal. If the “coal substance” is considered, 
that is, if the ash percentage is eliminated in com- 
puting the value of the coal, the sampling error 
is negligible. With duplicate samples the values 
should repeat themselves with no greater error than 
0-1 per cent. or 0.2 per cent., and this is a degree 
of accuracy not contemplated by the makers of some 
forms of calorimeter, still on the market. It may 
be said in passing, that the “ probable error” in 
the heating value, derived from the separate deter- 
minations of 24 samples taken from the same bottle 
sample, and distributed over a month, was 3-2 
British thermal units. 

The essential parts of a calorimeter consist merely 
in the bomb, properly so-called, the water jacket, 
the stirrer and the thermometer, but the variation 
in detail is legion. With regard to the bomb, if 


the constant-volume type of oxygen bomb calori- 
meter is selected, and this form is now considered 








to give the most trustworthy results, the interior 
surface should be of platinum, gold, or of some 
enamel that is not attacked by nitric or sulphuric 
acids. A replaceable lining is not satisfactory, as 
with wear, there is likely to be leakage between the 
lining and the corrodible metal. Such leakage is 
| perhaps more detrimental to the life of the bomb 
than in effecting the accuracy of the results. The 
_ weight of the bomb is determined by the considera- 
| tion that it must be strong enough to resist wear, 
and light enough to be easily handled. With light 
bombs it is possible to reduce the lag, and a low 
total water factor may be obtained, but if the water 
value is made too small the cooling correction is 
liable to be troublesome and subject to rather large 
error. On the other hand, when a bomb of light 
weight and consequently low capacity is used, high 
pressures must be employed to ensure complete 
combustion of the charge, shortening the life of the 
bomb. A stirred water jacket is considered 
desirable, with some mechanical arrangement for 
stirring the water, in order to maintain equable 
temperature throughout. A complete water jacket 
is preferable, since by such an arrangement the 
| effect of variation in room temperature is minimised. 
| Further, if the calorimeter is provided with a water 
‘seal “that part of the heat transfer equation, 





6=6(¢-—e") + {r (t) dt which has to do with 
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known and controlled.” This arrangement is 
attended with an economy of time, for evidently 
if the cooling constant of a calorimeter is known there 








is no need to make the preliminary and final rate 
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observations. A form of construction similar to that 
the Dewar flask suggests itself since it might be 
inferred that the cooling correction would not enter 
into the calculation or could be kept below an 
appreciable amount. Messrs. Davis and Wallace 
do not approve of this obvious suggestion, for their 
experience shows that there is not only a measure- 
able heat exchange in such a system, but that the 
type of apparatus is less convenient than the water 
jacket and there is no gain in accuracy. 

The form and manner of stirring are both 
important. The object is to secure an efficient 
mixing while producing as little heat as possible, 
since the amount is difficult to control and to 
measure. A turbine form, in which the propeller 
blades are carefully designed is best adapted to the 
closed calorimeter. The blades are required to 
move the greatest amount of water for a given speed 
with the least slip, and consequently with the 
minimum heat input. The increase in temperature 
should not exceed 0 deg. to 0°01 deg. C. per minute 
for the average water-equivalent value of the 
bomb. The turbine should revolve about 500 r.p.m.; 
at a lower rate the water is liable to be inefficiently 
mixed. 

There are, of course, several devices for measuring 
temperature which, with proper precautions, can 
be relied upon to give accurate results, displacing 
in general favour the mercurial thermometer, whose 
efficiency as an instrument of precision has not 
the high character with which for many years it has 
been credited. The stem bore is not uniform, but 
the effect of any irregularity may perhaps be 
eliminated if the calibration is carefully examined 
for very short lengths of stem. It may, too, be 
necessary to repeat the examination occasionally. 
When in use, there is a tendency for the mereury 
to adhere to the glass, stem, which may or may not 
be prevented by an electric tapping device. Read- 
ing should be accurate to 0-001 deg. ©. and the 
possible source of every error over that amount 
has to be carefully scrutinised. The demand for 
high sensibility and great accuracy suggests the 
use of either the platinum resistance thermometer, 
or the thermo-electric method, either form i 
some advantages. A resistance thermometer with 
appropriate measuring devices will certainly indicate 
variations of 0-0001 deg. C., and is well adapted 
for recording temperature in a single combustion 
calorimeter. Where a number of temperature 
readings in rotation have to be made, the thermo- 
electric method has some advantages, and, while the 
sensibility is equal to that of the resistance method, 
the expense of installation is less. 

The assembly of the various parts to produce a 
calorimeter that combines facility of operation 
with a high order of accuracy is shown in the 
annexed illustrations reproduced from the report 
mentioned. Fig. 1 shows the bomb consisting of a 
gold-plated monel-metal shell of about 600 «.c. 
capacity. This metal was chosen in preference to 
steel, because of difficulty experienced in depositing 
electrically a satisfactory coating of gold on steel. 
In any case, the gold plating is a troublesome and 
expensive process, but if the operation is success- 
fully performed the gold surface is practically 
indestructible. The locking arrangement — an 
adaptation of the principle used in breech pieces of 
cannon—consists of a tough steel receiving nut and 
lock, so contrived that less than one-eighth of a 
revolution suffices for sealing. A circular gasket 
of electrician’s solder completes the seal. ‘This 
design possesses the advantage that if the lock 
wears out in service, a new one can be fitted to the 
same gold-plated bomb, but the authors’ experience 
after three years of continuous and excessive strain 
is that under ordinary circumstances the locks 
remain as good as new. 

The fittings and arrangement of the calorimeter 
and bath are shown in Fig. 2. The can shown 
at A, Fig. 2, is of strong sheet brass. An 
electrode consisting of 4 in. brass bolt provided with 
a stiff brass spring for contact with the bomb plug 
is let through a hole in the can bottom, and is 
insulated from the metal can by means of a sleeve 
and washers of hard rubber. The electrode and a 
similar device on the jacket serves to establish 
an insulated electrical path from outside the 
apparatus to the fuse holder inside the bomb. The 
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can is supported in the jacket by small studs of 
ivory mounted in conical brass tubes and soldered 
to the bottom and surface of the jacket can, This 
_is also made of heavy sheet brass, and is provided 
with a cover of brass ground to a watertight fit. 
The cover has a thin sheet brass water seal, in 
order that when the calorimeter is in place and the 





form of a small motor boat propeller and is dri 
by means of the pulley shown. The speed of the 


motor. 


certainly seems excessive. 
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ven | toluene thermostat. No trouble has arisen from 
| lag in the thermostat with consequent reduction in 
stirrer is about 200 r.p.m., and is worked by }-h.p. | available sensibility. The steadiness of temperature 

The same power works the stirrers for the | which it is found possible to maintain is illustrated 
individual calorimeters, but here the speed is said |in Fig. 8. Curve (1) was plotted from the readings 
to be 750 revolutions a minute; a speed that of a mercury thermometer placed near the point 
|where the water enters the stirrer tube. Curves 
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cover brought down snugly, the water seal is in 
contact with the surface of the water in the calori- 
meter can, preventing any evaporation into the space 
between the calorimeter and the jacket. The can 
is held to the vertical T-bar of the frame, but can 
slide vertically. The heavy brass spiral spring 
shown in Fig. 2 is of such strength that the can 
when charged is held vertical with its top slightly 
above the surface of the tank water. The stirrer well 
soldered to the can is shown at B, Fig. 2. The 
arrangement for stirring can be seen at C, in 
Fig. 2. The upper part of the stirrer shaft is a 
brass tube, into which the lower part telescopes. 
This latter has a conical piece screwed to the end 
and engaging a receiver at the lower end of the shaft 
tube, when the whole calorimeter is lowered into 
place. The lower bearing of the stirrer shaft is 
carried by the lid bracket D, held to the vertical 
T bar of the frame by a clamp to fix the lid in any 
desired position. The jacket can and cover are 
totally immersed in the water of the tank during an 
observation, and the position of the propeller stirrer 
is such that when the calorimeter is charged and 
the lid closed, the stirrer propeller has always the 
same position in the stirrer well. Electrical arrange- 
ments are provided to adjust the temperature in the 
calorimeter can to within 0-01 deg. C. of that 
desired. 

Owing to the number of determinations required 
it is found convenient to mount six calorimeter units 
in the way indicated in Figs. 3 to 6. A perspective 
view is given in Fig. 7. The whole framework is 
bolted to the bottom of a stone tank, 8 ft. long, 
3 ft. wide, and 17 in. deep. A brass tube, 9} in. in 
diameter, runs through the centre of the tank at the 
end of which the stirrer is mounted. This has the 





























Fig. 7. 


Fies. 3 To 7. 

The temperature of the tank water is kept at 
30 deg. C., a higher temperature than that of the 
laboratory, generally. Hence to maintain this heat 
it is necessary to let hot water flow into the tank, 
and an additional source is furnished by means ol 
twelve 120-watt carbon filament incandescent lamps 
let into the tank walls, controlled by a sensitive 





INSTALLATION OF A Group oF Stx CALORIMETERS. 


(2) and (3) exhibit the readings of two different 
resistance thermometers placed at opposite sides of 
the tank. The period of curve (1) is longer than 
that of the other curves. This arises from the closer 
agreement between the room temperature and the 
thermostat setting for current. There is, too, 
some slight difference of phase in the other curve. 
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The result of a rigorous discussion of the effect of 
the whole variation is to show that the maximum 
possible error is negligible. 
Thermostat control is also used in maintaining 
constant temperature in the water for the calori- 
meter. The plan is found to be simple and more 
expeditious than that usually employed of mixing 
water and ice in a flask and measuring a given 
volume. The water used in previous determinations 
is allowed to flow into a 20-gallon tank, and the 
work of the thermostat in this case must be arranged 
to permit the passage of cold water. Ice water is 
kept in a tank at a higher level than the 20-gallon 
reservoir, and is allowed to flow into the lower tank 
by a valve operated by a magnet in the thermostat 





circuit. The tank water is stirred by a 4-in. pro- 
Fig.8. 
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includes a thermometer bulb, a suitable bridge, and 
a galvanometer for measuring resistances. The 
form of thermometer which has been found satis- 
factory is of the four-lead type. The sensitive 
element consists of a coil of 0-1 mm. pure platinum 
wire, about 1 m. long, wound non-inductively 
on a mica form. The resistance of the coil is 
approximately 25 ohms at 0 deg. and 35 ohms at 
100 deg. C. The thermometer has practically no 
lag and is constant. Though trouble will come 
from wear, those who use these delicate instruments 
will have their own methods of detecting and 
remedying the source of error. . 

The form of bridge is a matter on which con- 
siderable ingenuity can be expended where it is 





necessary to obtain readings carried to 0-001 deg. C. 


charge approximately without at any time havi 
excessive current going through the galvanometer. 

Of the galvanometer it is sufficient to say that 
it is desirable to get the best instrument possible, 
especially as regards sensitivity. Since the bridge 
may be read to 0:00005 ohm, the galvanometer 
should be sensitive enough to indicate a difference 
of that magnitude. Obviously it is necessary to 
mount the galvanometer in such a manner as to 
render it free from vibration. The character of the 
support must be decided by the conditions of the 
laboratory. a 

A feature in the American installation is a 
“ distributor switch” which permits the use of one 
bridge and galvanometer with three calorimeters. 
Not only are all the circuits, firing, heating and 
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Fie. 8. CuRVES SHOWING TEMPERATURE VARIATIONS IN CALORIMETER TANK. 














Fic. 10. Swrren ror Usk wira One BRIDGE aND OnE GALVANOMETER, AND THEIR 


CaLORIMETER 


peller driven by a small fan motor, and practically 
it is found that the temperature of the water is 
kept constant to within 0-01 deg. C. A large 
automatic pipette serves to measure the quantity 
of water desired. The pipette is provided with a 
overflow pipe and glass stopcocks, and as the water 
is measured always at the same temperature one 
calibration point is all that is needed. and the water 
is delivered directly into the calorimeter pail. 
It is by attention to such details that the rapidity of 
manipulation has been increased. With the old 
calorimeters an observation required from 15 minutes 
to 18 minutes. It is now found that 8 minutes suffice 
and, further, since about 6 minutes are required 
for the calorimeter temperature to reach equilibrium 
after the firing of a charge, the operator has time to 
set up a second calorimeter in the interval and can 
work two instruments in rotation. 

Platinum resistance thermometers having. a 
sensibility of about 0-0005 dey, C. and calibrated 
to 0-001 deg. C., are used to measure the temperature 
within the calorimeter. The apparatus necessarily 


EQUIPMENTS. 


The form finally adopted is shown in Fig. 9. When 
used with the thermometer just described a range 
of 1,000. deg. C. is possible, a much greater range 
than is needed in combustion calorimetry. In order 
to avoid the use of all amalgamated switch contacts 
Messrs. Davis and Wallace proposed the use of a 
‘ shunted slide wire of sufficient range to take care 
of the actual calorimetric measurement, the ballast 
resistance being controlled by switches not to be 
shifted during the measurement.” This slide-wire 
principle is preserved in this form of bridge which, 
it is urged, is especially adapted to fuel calorimetry. 
A ballast resistance of 25 ohms is provided. This 
resistance may be inserted in the compensating arm 
of the bridge, altering the range of the outfit pro- 
portionately. ‘‘ Another advantageous feature is 
the use of three contact keys, one with 0 resistance 
in series with the battery, one with a resistance of 
1,000 ohms and one left blank for the insertion of any 
resistance desired. _When the resistance of the 
thermometer is changing rapidly, the high resistance 
key furnishes a convenient means of following the 











ScHEME oF BripGE FoR CALORIMETER THERMOMETER. 
C, Co, C25, Compznsatine Leaps; TT, Temperature Leaps. 


thermometer, shifted by one operation, but by the 
device two thermometers in the same bath, or the 
same calorimeter, can be compared. By using an 
extra set of contacts, standard resistance can be 
inserted, temporarily or permanently, permitting 
both the checking of the total bridge resistance when 
desirable, and providing means for determining the 
absolute resistance. of the thermometers at fixed 
points. The essential features shown in Fig. 10 
consist of ‘‘ a central cage mounted on the spindle 
and carrying 16 spring-actuated copper contact 
pieces, held by hard rubber bars, the thermometer 
switch, and two double pole four-way rotary switches 
mounted in hard rubber on the same shaft as the 
thermometer contacts and serving to shift the 
heating and firing circuits. The master contact 
pieces of the thermometer circuit are of copper, 
and are bolted securely through the hard rubber 
switch base. Terminals are soldered directly to these 
circuits and connected in the same manner to the 
bridge terminals.” 

The calibration of the bridge may be effected by 
comparison with a similar bridge, calibrated and fully 
tested, and such a process is described here with full 
examples. But few would eare to undertake the 
task except as a parergon. Such niceties are best 
left to a specially-equipped laboratory. The 
ordinary routine furnishes sufficient opportunities for 
the display of skill and ingenuity in eliminating the 
sources of error that are inevitable. Among these 
may be mentioned the “ cooling error ;” the effect 
of difference in time required by special quality 
coals to complete the combustion reaction ; and of 
the possible deposition of moisture in the calori- 
meter can, refinements that are too little considered 
in the rather rough methods of fuel calorimetry that 
frequently obtain. But if small corrections are 
omitted one likes to know the amount so neglected 
and its effect on the final results. From this point 
of view, the careful analysis of Messrs. Davis and 
Wallace is of the utmost importance. The value 
of such researches is not diminished because, 
practically, there may be an error of 0-1 per cent, 
caused by variations in the nature of the impurities 
attaching to the sample, and possibly even a larger 
uncertainty arising from change of moisture content 
during the time between the moisture and the 
calorimeter determinations. There may be other 
causes, which tend to create apparent discrepancies 
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keenness of the American engineer in seeking for 
accurate efficiency results is amply demonstrated, 
and it would be well if more attention were paid 
in this country to the calorific value of fuel. The 
“ litharge” method of coal testing,has not much 
to recommend it, but the Mahler bomb apparatus, 
and the sodium peroxide wpe pesnerown are vor et 
tively inexpensive, and ish results on whic’ 
lalnass ia be placed, certainly for differential 
observations. 





CHOICE OF ELECTRIC IGNITION APPA- 
RATUS FOR MOTOR ENGINES. 


“By J. D. Moraan, A.M.LC.E., M.LE.E. 


“Amone the many technical problems which are 
now confronting manufacturers of petrol engines for 
motor vehicles is that of the choice of electric- 
ignition apparatus. During the period of the war, 
while the question was largely of controversial 
interest, much discussion has been devoted to the 
relative merits of induction coils and magnetos for 
ignition purposes. The prospective reversion to 
peace conditions and the necessity for settling urgent 
post-war policies imparts a serious interest to the 
question, and many manufacturers find themselves 
under the necessity of deciding which of the two 
types of apparatus they will employ. 

The argument generally used in favour of the 
induction coi] appears to be so overwhelmingly 
forcible that many have been led to foretell speedy 
extinction of the magneto. In the minds of others, 
the argument is resisted not so much by a reasoned 
conviction as by an instinct that somewhere it 
conceals a fallacy. = ad ani 

As is well known, the use of electricity on motor 
vehicles for lighting and engine-starting purposes, 
will, in the immediate future, be more general than 
in the past. An essential component of every 
lighting and starting equipment is an accumulator. 
Seeing that this provides an ever-ready supply of 
electricity, the question is asked: Why employ an 
additional source of energy in the form of a per- 
manent magnet for ignition, when a reduction of 
first cost and total weight can be gained by utilising 
the energy of the accumulator? When to this 
question there is added the statement that the 
induction coil gives a better performance at engine- 
starting speed than a magneto, it is without doubt 
a difficult matter for anyone not familiar with the 
intricacies of the subject to find a sufficient reason 
for retaining the magneto. 

On behalf of the magneto, it has been urged 
that possible failure of the accumulator is more 
serious in its consequences w ignition depends 
on the accumulator than when a magneto is pro- 
vided. This argument will be completely nullified 
if the engine makers decide, as many probably will, 
to dispense with the engine-starting handle. Should 
the accumulator fail, starting of the engine will 
then be equally impossible with either type of 
ignition apparatus. 

Popular discussion seems to have been centred 
chiefly on the more obvious but secondary points, 
and to these such publicity bas been given that by 
some they appear to be as the essentials. 
The object in the following is to give a short account 
of what, in the writer’s opinion, are the funda- 
mentals on which any comparison of the two rival 
ignition appliances should be based. It is not 
suggested that comparison should be restricted to 
these, or that this account deals exhaustively with 
the subject. Reference to several important matters 
has been omitted because they are sufficiently well 
known. The aim is to focus attention on those facts 
which form the natural starting point in a syste- 
matic investigation of the properties of the two 
types of apparatus. 

Before examining the results of tests on represen- 
tative spark generators, it is important to consider 
in general terms one or two facts connected with 
high-tension sparks and explosive gas mixtures. 





A high-tension spark is composite in character. 
When viewed in a rotating mirror it is found to 
give a complex image. It is unnecessary for the 
present purpose to discuss this image in detail, 
and it is sufficient to state that the image shows 
an initial bright line which has been termed the 
capacity component, and a protracted or drawn- 
out portion which has been termed the inductance 
component. The energy content of the capacity 
component is usually small as compared with the 
total energy of the spark, and the greater proportion 
of the energy is, therefore, to he found in the induct- 
ance component. So far as the writer is aware, 
no means exist for measuring directly the energy 
content of the capacity component, and any quan- 
titative estimate has, therefore, to be based on 
indirect measurements. Nevertheless, certain pre- 
cise statements can definitely be made concerning 
this component. For example, its energy content 
depends jointly on the self capacity of the high- 
tension system of the spark generator and on the 
sparking voltage of the spark plug. Further, this 
energy is constant for all speeds of operation of the 


on the spark plug or plugs with which it is employed. 
Insulation leakage at the plug due either to deterio- 
ration under the influence of beat or accumulation 
of deposits is a common occurrence, and this has a 
detrimental effect on the performance of the spark 
generator. The effect is made very evident in a 
simple experiment. Take a small induction coil of 
the trembler pattern, and insert in series with the 
primary a variable resistance. Connect the secondary 
terminals to a spark gap and adjust the primary 
current until regular sparking just occurs at the gap. 
Then spray a very fine film of moisture over the 
gap insulation. It will usually be found that spark- 
ing ceases. Now increase the primary current, and 
the sparking re-appears. By making the primary 
current sufficiently strong, a large amount of 
leakage can be permitted at the gap without sup- 
pressing the spark. At the commencement of the 
experiment, the spark was a thin one, but the 
spark which was able to persist in spite of large 
plug leakage was a fat one. If the sparks are 
examined in a rotating mirror, it will be found 
that the inductance component has been largely 





spark generator. When output tests are made on 
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spark generators, the results are sometimes expressed | 
in joules per spark, and this quantity is plotted | 
against speed. Such tests take account of the total ' 
spark energy, and seeing that the energy of the | 
capacity component is constant, the differences in 
spark energy with speed, which the results show, 
can be taken as indicative of variations in the 
inductance component. 

Having in mind the dual character of the high- 
tension spark, the question arises as to whether 
both components contribute tog the process of 
ignition. Investigators appear to be generally 
agreed that ignition depends solely on the capacity 
component, and that in consequence, the inductance 
component plays no part in the process of ignition. 
This being the case, it is important to know how 
the capacity component of a magneto spark com- 
pares with that of an induction-coil spark. Measure- 
ments made on typical spark generators show that 
the self capacity of a magneto is greater than that 
of an induction coil. Therefore, with the same spark 
plug setting the magneto gives the more efiective 
spark for ignition. The quantities involved are, | 
however, very small, and, therefore, to avoid any | 
suggestion of hair splitting, it will be assumed that | 
the energies of the capacity components of mayneto 
and induction-coil sparks produced by what might 
be termed etandard apparatus, are substantially the 
same. It follows that with similar plug settings, 
magneto and induction-coil sparks would function, 
approximately, equally in the ignition of a given | 
gas mixture. Whatever difference exists is in favour 
of the magneto. 

If the inductance component contributes nothing 
to the process of ijniting the gas, it is important 
to ascertain whether it performs any useful function. 
So far as ignition is concerned, the answer is in the 
negative, but the existence in the spark of a large 
inductance component is an index of a most impor- 
tant quality of the spark generator. The service- 
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presence of a large inductance component (by 
which so-called “‘ fatness” is imparted to a spark) 
is, therefore, an index of that quality by which the 
spark generator is capable of overcoming the 
extinguishing tendency of defective plug insulation. 

As regards the action of the spark on the gas, 
there still appears to be a good deal of misapprehen- 
sion on a certain point of practical importance. 
Notwithstanding the systematic in vestigations which 
have shown that, provided a spark is sufficient to 
cause ignition, increase of the spark has no further 
effect on the explosion, many engineers still persist 
in the belief that the rate of development of an 
explosion and the maximum pressure attained can 
be increased by increasing the spark. It is quite 
easy to understand how this belief has arisen. After 
replacing the ignition apparatus of an engine under 
teat by one capable of giving larger sparks, it has 
repeatedly been found that the power of the engine 
is increased. From this observation, the conclusion 
is deduced that the increased power is due to the 
sparks. Actually the increased power is due to 
greater regularity of sparking. It has been demon- 
strated beyond the region of doubt that provided 
a spark is sufficient to ignite a gas then with any 
existing spark-ignition apparatus for internal- 
combustion engines, the subsequent development 
of the explosion is independent of the spark. With 
thin sparks and defective plug insulation, irregular 
sparking may occur. Keeping the conditions. the 
same, and using fat sparks, this irregularity is 
— or eliminated, and increased power 
results. 

In the light of the above, a test on two typical 
generators will now be examined. Fig. 1 
the relationship found between speed of 
operation and total spark energy with a magneto 
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and an induction coil, the latter being of the cam- 
operated contact-breaker type, which is the real 
rival of the magneto. The magneto was of the 
wound-armature type. Both spark generators were 
of high-class manufacture, and were representative 
~~ of apparatus. Further, both were designed 

duty on the same class of engine. The results 
shown in Fig. 1 can be taken as typical of the per- 
formances obtained with the two kinds of ignition 
apparatus. It will be noticed that whereas the 
magneto spark energy increases with speed, that of 
the induction coil falls. At low speeds, the spark 
energy of the induction coil is rather higher than 
that of the magneto spark. In this connection, it is 
also necessary to remark that with induction coils 
sparks can be obtained at lower speeds than are 
ordinarily possible with magnetos, although with 
recent types of magnetos very low-speed sparking 
is now obtainable. 

From the earlier observations made in this article, 
it will be evident that curves such as those shown in 
Fig. 1 give no indication whatever of the relative 
incendivity of the sparks (or their relative ability 
to cause ignition). The energy of the active portions 
(or capacity components) of the sparks is small in 


obviate the falling characteristic, it is suggested to 
build the coil on magneto lines, and provide it with 
an electro-magnet in place of the permanent magnet, 
the electro-magnet being excited from an accumu- 
lator. As regards ignition, this gives no advantage 
over the magneto; it simply brings the induction 
coil level with the magneto. The result is obtained 
by substituting an electro-magnet, which is depen- 
dent on the accumulator, for a permanent magnet, 
which is independent of the accumulator. When 
this stage is reached, the issue is reduced to a choice 
of magnets. 





COAL-HANDLING APPLIANCES AT THE 
COVENTRY ELECTRICITY WORKS. 


By Grorcz Freprrick Zimmer, A.M.Inst.C.E. 


- . ~ ™~ 
** By the courtesy of Mr. G. Tough, manager of the 
Coventry Corporation Electricity Works, and b 
arrangement with Messrs, Ed. Bennis, Limited, Little 
Hulton and London, the contractors forthe plant for 
handling materials, the writer was recently permitted 
to inspect these works. 
An account of the coal and ash-handling plant of 
this installation in its early stages has already appeared 





comparison with the quantities recorded in the 
graphs and remains constant, being independent of 
speed. So far as ignition is concerned, it has already 
been indicated that whilst the balance of advantage 
is in favour of the magneto spark, yet for practical 
purposes, the sparks from the two kinds of gene- 
rators can be regarded as approximately equal. The 
curves given are, however, useful as indicating the 
variations with speed of the spark-inductance com- 
ponents, and, therefore, showing the relative 
ability of the spark generators to overcome adverse 
plug conditions. At low speeds, the balance is 
slightly in favour of the induction coil, but at 
ordinary working speeds the balance is greatly in 
favour of the magneto. 

In a recent article,* the writer described the 
results of tests on spark-plug insulation at different 
temperatures. One of the diagrams shown in that 


article is reproduced in Fig. 2. In this diagram the elevators. During the early stages the coal store was, | rung slight! 


curves A to M indicate the increase of plug insula- 
tion conductance (or leakage) with increase of 
temperature, the letters denoting different samples. 
The curves 1 to 4 show what leakage was required 
to put out of action a magneto and an induction 
coil at different speeds of operation. The spark 
generators were the sume as those used in the test 
shown in Fig. 1. It will be seen that the magneto 
curves (1 and 2) rise with increase of speed, whilst 
the induction-coil curves (3 and 4) fall. It will also 
be seen that these confirm the statement made above 
that for overcoming the adverse effects of plug 
insulation leakage the mayneto is greatly superior 
to the induction coil. 

In the choice of apparatus on such considerations 
as those outlined in this article, the determining 
factor is the one which the enyine-maker regards 
as the more important. If he reyuires a spark at a 
lower engine speed than can conveniently be 
obtained from a magneto, and considers it unneces- 
sary to safeguard the user against loss of power, 
consequent upon irregular ignition at ordinary run- 
ning speeds, he will choose a coil, but if he considers 
that the low-speed performances obtainable with 
modern magnetos are satisfactory, and that the 
greatest possible immunity should be provided 
against loss of power due to plug insulation leakage 
at ordinary running speed, he will choose a magneto. 

It must be admitted that at first sight the induc- 
tion coil is a very attractive form of spark generator, 
and there is no doubt that it is capable of giving 
good results. But now that the relative properties 
of the two types of apparatus are beginning to be 
more clearly understood, it is evident that the flush 
of enthusiasm which was at first excited by the 
later types of induction-coil apparatus is beginning 
to wane. The latest tendency in induction-coil design 
is to obviate the falling characteristic shown in 
Figs. 1 and 2, and produce a rising characteristic, 
such as that possessed by the magneto. Only a few 
proposals have yet appeared, but those which are 
now in existence clearly show that the limitation of | 
the induction coil is bemg more fully realised. To 





in the p..ess; but as it has been completed within the 
last few months, and as some of the earlier plant has 
been replaced by arrangements which more adequately 
| meet resent-day requirements, no apology is needed 
| for fully describing this important t as it now 
exists. It is only necessary to dwell briefly on the 
earlier history of this important installation, dealing 
more fully with its latest developments. 

As usual, in earlier installations, the Coventry Elec- 
tricity Works started on a small scale, but it is now 
one of the few power stations which luce more 
' electrical energy in the day time than at night, which 
apparent anomaly is accounted for by the enormous 
' power required for practically ell industrial establish- 
ments; the tall factory chimney, therefore, is con- 

spicuous by its absence at Coventry. 

When the time was ripe for the introduction of 
labour-aiding and time-saving devices, these were 
supplied by Messrs. Ed. Bennis and Co., Limited, in 
the form of automatic etokers of one or other of their 
various types, as well as the necessary conveyors and 


| and still is, in the old position. at the ground level 
and alongside the two first boiler-houses, there 
| therefore no other choice than to feed the boilers by 
means of inclined elevators, the receiving terminals of 
| which reached into the coal store, and the delive 
conveniently high in the boiler-houses to f 
automatic stokers of the boilers. The driving 
for the elevators is all situated within the boiler-house 
proper, and even the levers which admit the coal to 
different parts of the store are so placed that the men 
in charge can control the coal supply in the store from 
their posts at the boilers. Two general views of the 
works are given in Figs, l and 2, on Plate II., while 
a general pan is given in Fig. 3, on page 38. Fig. 1 
is a view from the canal side, showing at the extreme 
left the unloading termina] for the oldest part of the 

nt—the Lancashire boiler-house. The next unload- 

terminal is for the seornd boiler-house, which runs 
parallel with the water side, while the third :eceiving 
terminal serves the latest installation runnixg at right 

les to the canal side. 

latest additions to the plant for handling 

materials are the work of Messrs. Bennis and Co., 
Limited, to the requirements of Mr. G. Tough, and 
having overhead coal bunkers and ash plant in the 
basements. 

Before going into the details of this plant, we will 
briefly deal with the terminal arrangements for the 
reception of the coal, including the new plant for the 
delivery of the coal from the barges to the above-men- 
tioned older coal stores alongside the earlier boilers. 
The coal used is brought from the Warwickshire coal- 
fields and arrives at the site by way of the Coventry 
Canal, which skirts the southern boundary of the 

mises, forming a bay sufficiently large for four or 
five barges to mvor alongside. 

The terminal requirements offer some difficulty and 
are decidedly out of the ordinary run. To begin with, 
the barges are lung and narrow, with a capacity of only 
30 tons each, or approximately the contents of three 
railway trucks, consequently any unloading device 
of the type more commonly in use would be of little 
use here unless of miniature dimensions and employed 
in sufficiently large numbers. If a grab was eed ta 
conjunction with the usual locomotive crane or telpher 
it would seriously imperil the frail wooden 
besides which the ape would have to be exceedingly 
ek 0 re eee wide. The writer has 
never yet seen a thoroughly satisf lay-out for 


end 
the 





* See Encinezeino, November 8, 1918, page 513. 


——— coal out of « railway truck with a grab, and 
to handle in this way from the even narrower barges, 


was with the length of the barges. 


37 
th it may be possible, would not be desirable. 
Furt ore, two men would be required in the 


inthe 


for trimming, and directing the grab, and one man 
telpher or crane cabin—three men in a!l—for con 


@ very small quantity. A elevator would be 
a more likely pro ition, and this was tried during the 
earlier history of the installation; it answered 


well for the requirements at that time, but i ole 
necessitated two men for trimming and feeding it, 
owing to the shallow depth of the coal in the barge, 
it was therefore removed to make room for the 

plant in which hand labour had to be reso to for 
clearing the barges. 

If the writer may be permitted to su what, ip 
his opinion, would have been the a alternative 
to the present arrangement of hand shovelling, he would 
say the pneumatic system, with which Messrs. Bennis 
have been so successful in handling ashes, which is 
also applicable for handling coal of the size used at 
Rectan ope the wet state of a ag at certain 
seasons of the year presents some difficulty. 

It has dincaky been stated that the receiving bay is 
sufficiently extensive for four or five barges to be 
unloaded at the same time; there is a gang of five 
men in each barge (only two more than would be 
necessary with the use of the mechanical alternatives) ; 
they dispose of 30 tons in 1 hour, it is thus possible 
for 120 tons of coal to be shovelled out of the five 
barges into the conveyors on the bank simultaneously. 

As will be seen from the plan, Fig. 2, there are five 
U-link conveyors skirting the whole of the frontage 
of the quay, and into these the men throw the coal 
by means of shovels, and feed three recei 
towers. Iron plates are provided on either side 
these conveyors forming @ large er oy trough, 
of which the conveyor forms the base. e plates on 
the waterside are temporarily hooked on to the 
so that all spilling is avoided, the plates on the land 
side are fixtures. 

Coal-receiving Plant of the Old Coal Store.—A 
arrangement of the new ne ane or the 
earlier coal store (which has repl the 





elevator) is shown in Figs. 4, 5 and 6, cn pege 

It might be mentioned that the other four coal- 
receiving installations are so similar to this, that one 
description will suffice, and the differences will be 
understood by a glance at the general plan of the 


new power-house, 
The U-link, wharf, or gathering conveyor A, B, ©, 
below the ground level and the 

zontal, this length coincides approximately 
From B to C, the 

conveyor asccnds at a moderate ent, and to a 
sufficient height to feed by gravity into the revolving 
feeding device or filler of one of Bennis’s gravity 
bucket conveyors, as will be seen from Fig. 4. The 


| A, B, is 


gear return strand of the wharf conveyor is carried about 


4 ft. above the working trough in order to be well out 
of the way of the shovelling uperation from the barges 
totheconveyor. The tension terminal is situated at A, 
while the driving , with its two countershafts and 
is at C. Since the con r follows the line 
of the bay which has a pol form, it cannot be 
at right angles with the rest of the plant, and an 
independent electro-motor for driving it is situated 
at D. Concerning the details of construction of the 
| wharf and other U-link tr Y° forming part of this 
installation, Figs. 7 and 8 will give full iculars of 
the troughs, the chains, the hexagonal driving, and the 
lindrical tightening terminals, also of one of the 
| idlers cnppertiog the return strands. The gathering 
conveyor is 12 in. wide, 7 in. deep, and 12 fh. piteh, 
it travels at 90 ft. per minute and is capable of handling 
| 30 tons to 35 tons of coal per hour ; tho aostar diieton 
the conveyor is one of 5 h.p. 
A good general idea of the wharf and ite plant is 
ven by the photegraphic view, Fig. 2, Plate II, 
gathering conveyor is on the right-hand side of 
the rereiving tower, while one of the barges on the 
| left-hand side of the tower is being unlonded on to the 
U-link convevor above described, which firms the 
terminal for the m idd e receiving tower. The o nveyor 
which takes the coal into the boiler-houre is in « 
culvert, while the conveyor seen con: ecting ti e boiler- 
house with the tower conveys the ashes to the ba’ 
From the U-link and the rotary filler the coal is 
delivered in regular charges into the individual! buckets 
of the gravity bucket con . the path of which is 
indicated by E, F,G, H, 1, Fig. 6. The driving ter- 
| minal is at G, and just before the chain of buckets 
| Peaches that point they are tipped into the h r of 
an “‘ Avery” automatic weighing machine, which in 
turn d-livers to the teeing hoy over a seoond 
| U-link conveyor running the whole length of the old 
| coal store. in front of the Lancashire hoilers, which 
are fed, as already stated, by inclined bucket eleva- 
tors The U-link conveyor thin coal store ca: ries 
coal in both directions, and therefore both strands 
of the chain run for a certein distance in iron trovghs. 
The arrangement being unusual is of sume interest, 
The receiving hopper delivers into the upper strand, 
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through superheaters containing 857 sq. ft. 
surface, one set to each boiler. An induced- 
draught fan and chimney are provided for each two 
gement being on the “ Venturi” 

. in order to secure the maximum draught with 
the minimum power to drive the fans. Coal con- 
sum trials were recently taken on the chain grate 
stokers on two of the boilers, and the average arount 
of coal burnt per hour per square foot of grate surface 
was 32-5 lb. The fuel used was small slack from the 
Midland district, containing approximately 10,000 
British thermal units per id, with an content 
of 16-5 per cent. The 
a 14-6 per cent, in the last pass of t 
11-05 per cent. in the uptake after the 
The draught in the uptake was 0-85 in. by water 
gauge, which is equivalent to approximately 0-25 over 
the fires. The fans and other parts of this ’ 
together with the economisers, &c., are 
separate storey over the boilers, and on each side of the 
coal bunkers. The space over the firing floor is 
developed into overhead coal and ash sto’ bunkers, 
with capacities of 1,300 tons of coal, and 100 tons of 
ashes. Outlets with cut-off valves are 
at the hoppered base of the bunkers op each 
stoker hopper, these valves are ope’ by levers 
and chains from the firing floor, and swing shoots make 
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Fries. 7 anp 8. ELEvaTton anD Pian or THE “ Linx” Conveyor. 


and the coal therefore travels in one direction from 
this point to replenish one-half of the store, if the 
portion of the store opposite has to be filled a slide in 
the upper trough is o and the coal allowed to 
fall ti h into the lower strand, which naturally 
travels in the opposite direction. The coal is with- 
drawn from any part of the conveyor at either side of 
the feeding point by slides operated from the boiler- 
house, as already stated. A detail of such a slide ma 
be — in the drawing of the U-link conveyor, Figs. 
and 8. 

The New Boiler-House.—The skeleton structure of 
this building consists of rolled steel joists, channel 
and other sections, built together to form a steel 
framework; the spaces between the said steel joists, 
channels, &c., being filled in with panels of brickwork. 


/ 





A view of the latest boiler-house, before the panels of 
the end wall were built on, is shown in the photo- 
graphic view, Fig. 9, Plate III. This view also shows 
the underside of the bunkers, but the gravity shoots 
feeding the coal to the stokers were not in when 
the photograph was takea. This boiler‘house contains 
eight large Babcock and Wilcox marine-type watet- 
tube boilers, Te re. ~ ‘ A pe a 
see photographic view, . 10, Plate II), and eac’ 
is provided with two Bennis patent chain- 
grate ers; each is 7 ft. wide, with an 
effective length of 12 ft. 6 in., ering a total grate 
area of 175 sq. ft. boiler. boiler is pro- 
vided with a set of Green’s economisers, of 2,880 


up between the valves and the stoker ~ i ope The 
ments are well shown in Figs. 12, 13 and 14, 

on te IV. ae ye ota 
may not out 

Se Btted’ with links ha 

and half-la 

broken 


shou ge yaa from 
avoids the possibility 
wees fall cots pg Bt h of the 
t on to the return length of the grate. 
wiih changuopesd goer, by meek 
c gear, by 
ee ete het pee 
them. patent safet, clute 
80 that, should the telaee be increased above what is 
required to drive the grate under normal conditions 
Ls clutch slips and the grate is released from excessive 


ving stresses. 

On february 5, 1917, trials were made to ascertain 
the actual horse-power required to drive these grates 
and their shafting. The t driven was as follows : 

Boilers Nos. 13, 14, 15, 16. Babcock and Wilcox 
marine type bvilers, each fitted with two Bennis chain 


Eight Bennis chain grates, each 7 ft. wide, 13 ft. 6 in. 
centre 12 ft. 6 in. effective 90 sq. ft. grate area 
grate area eq. ft. 

Shafting 2} in. diameter; 120 r.p.m. Total | 
ft. 3 in., with bearings varying from 9 ft. to 10 ft. 
Fre ce Ae tp .m. to 120 r.p.m.), in centre 
through chain jon gear (reducing from 
r.p.m. to 200 r.p.m.) by motor. 
results are given in the table on page 41. 
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200 Ib. per square inch pressure, and the steam is 
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hoppers built beneath the boilers, from which it is 
withdrawn by hand and trimmed into the gravity | the 
bucket conveyor. 

Coal and Ash-Handling Plant of the New Boiler- 
House.—The general arrangement will be understood 
from Figs. 12, 13 and 14, on Plate IV, already referred 
to. To the left of the plan and elevation is shown » 


Pag og og or gat’ con as above, which 
is fod from the canal see phic view, 
. 2, Plate II), and rises to cin A, Fig 12, on a 


tial tower on the w 
This elevation elec shows the terminal pulley of the 
U-link — which discharges by way of the coal 
shoot into the Avery Teighing machine. After the! con 
weight of the coal has been recorded it is dise 
ON ne at cenmayer 8. Qn With 
@ slight rising t, harges into the 

hing gradient, charges into "te fotar 

y bucket type. 
The sunpeier of. the euel.ch. sbie. poles te.ues 
Ne nnn odeneaing on £0 endl 0 enain, 
more detailed drawing of the construction is repre- 
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Fies. 15 ro 20. Gravrry Bucker Conveyor. 


rea in 15, 16 and 17, annexed, which show 

or wy transfer in plan and two elevations. 

link conveyor which brings the coal terminates 

ion over the filler, as will best be seen from the longi- 

tudinal elevation, Fig. 15, which aleo shows the drive 

of the conveyor from an electro-motor. The cross- 

section and plan, Figs. 16 and 17, show that the 

distance from the centre of the gravity bucket con- 

veyor to that of the U-link conveyor is only 2 ft. 6 in., 

the coal can therefore easily slide down by shoot into 

the filler D, which is operated by a starlike wheel 

which engages with one of the done of the aed 

bucket conveyor. The path of the gravity cket 

conveyor ia marked E, F,G, BH; ie full buckets from 

ler D, rise over terminal E to F, mee. iw 

oo between F and G, the can dro their load 

at any desired ~ eg into the (see 
phic Fig. 11, Plate III). 

On its descent the empty conveyor traverses from 

G to H, and back to E, on its lower run. The same 


eye 


at Net _Seoleainee 


the four coal bunkers, 
may be fed by band on to it, from the ash pit in the 
basement, as already mentioned, and emptied in 
like manner into the foremost bunker on the canal side 
which is set aside for their reception, the gravity 


or as an alternative the ashes 


bucket conveyor can also deliver direct into the upper 
U-link conve ag on the wharf without passing through 
the ash bunker. 

The ashes can be withdrawn at any time from this 
conveyor and discharged by a steel shoot into some 
of the em y barges in which the coal was brought. 
If it should "et any time be desirable, a through 
lack of barges, or in any emergency, to 
the ashes into road vehicles, an outlet is provided at 
L, by means of which the ashes can be loaded into 
carts; this can be seen from the photographic view, 
Fig. 2, Plate II. 

The coal bunkers can best be seen in the 
section, Fig. 13, Plate IV, with their two Fa gdinnogge 
outlets and radial cut-off valves, by means of which 


28 





the coal is led to the automatic stokers of the boilers, 
The Bennis gravity bucket conveyor is shown in 
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COAL-HANDLING PLANT; COVENTRY CORPORATION ELECTRICITY WORKS. 


ENLARGED CROSS SECTION THROUGH A.B. 
from 


Fig. 27. 





Fies. 25 to 27. Coan Hanpiise Devices ror THE AuxitiaRy Coan Srore at Baox or Bormzr-Hovss. 
































Figs. 18 and 20, page 40, to a larger scale. The buckets] may be necessary. It is put in and out of service inserted into the chamber by « syringe oiler through 
are 18 in. by 20 in. and 9 in. to 12 in. deep, having a| as required, by moving a lever and rollers are fitted spring dust-tight cap. The of the conveyor 
capacity of 2,160 cub. in., the total capacity of the| which will ascend an inclined plane on the levers to is constructed in the usual way, of steel channels 
conveyor being 40 tons hour. To the sides of the | reduce theshock and friction necessary. Thechainform- and braced together ; track for the running 
buckets cams are attac: which form the bearings | ing the conveyor is made up of two identical endless wheels is formed of flat-bottom rails, 20} in. gauge, 
upon which they hang and tip. The pin, on | strands, connected between each pair of buckets by @ weighing 16 lb. per yard. ” 
the drawing, when withdrawn, releases the bucket| mild steel axle A, Fig. 18, 1 in. in diameter, which | We have already seen some of the details of the 
without interfering with any details of the chain. retains the gauge of the rollers B, to suit the track. conveyor support at the point where it receives its 
r . ; Each strand is built up of links 12 in. pitch, the load, 15, 16 and 17, while Figs. 21 to 2%, 

Results of Trials of Bennis Chain-Grates (see page 39). | mild steel bars being 3 in. deep and § in. thick.| Plate V, showing the String gear of the gravity 

ri The individual links are alternately inside or out-| bucket conveyor above the bunkers, with ite mild 

gs| s 8 E side links, the inside links C, carry the steel axles, | steel sup g structure gantrys and stairways, will 

£5 Eg|<s whilst the outside links D, support the buckets. | give a very good idea of the minute attention which 

« || 2152/88 The joints of the chain are formed by two short | has been given to every detail. 

x SL a g\s = _— lengths of heavy, hydraulic, solid drawn tube fitting! External or Emergency Coal Store.—A 8 120 ft. 
3&| ge | 8, 26 into each other, E being the inner one, and F the long, and as wide as the boiler-house, is available 
agi 4/8" |% outer one. The internal tubes have an outer diameter | at that end of it which is remote from the canal. In 
5 a |@ of 1} in., and have a shoulder to fit the hole in the order to accumulate the coal on this it is received and 

> outside link D, thus forming a distance piece, so that handled in precisely the same way as already described, 
2-7 | — |2-0 |None| — only, including | there can be no jamming between the inner and the | but deposited into the last the bunkers. Figs. 
ee eee outer links (see Fig. 20). The outer tube F is also| 25 and 26, annexed, are an elevation and plan of 

5-1 |6-0 | 3-8 | 8 | 720| All grates empty; full | shouldered, and fits into the holes of the inner link E,|the arrangement of conveyors and shoots for accu- 
oped. again forming a distance piece; these tubes, both | mulating and reclaiming the coal; the building on the 

5°63) 60 | 42 | 8 | 720 | Ae cclition . full speed | immer and outer, are secured to the mild steel flats | right-hand side will be recognised as the end of the 
6th speed by being internally expanded at the ends, so that the | boiler-house, and by filling the last bunker above the 

5-0 | 4-76| 3-70) 8 | 720 Ay gtates under working | inner tube forms the pin and the outer tube the bush height at which the two shoots are connected the coal 
curt ae eae tek i i C1 =. a of the joint, it will thus be seen that a very long bearing will descend by gravity and can be withdrawn, either 
condition ; 4th speed, | Surface is given, which is necessary, as the links of by cart or formed into a heap. A portable scaffolding 

4°29 | 3-4 | 3-2 8 | 720 All grates under working | these chains are not usually lubricated. is arranged for, by means of which the cart for dis- 
so latol et lane a en The construction of the chain thus allows of each | tributing the coal can also be used at a higher level. 

~ anole: 2nd speed. | link being formed into one solid piece built out of | When reclaiming the coal, operations are always 

3-76 | 2-64 | 2-80) 8 | 720 All grates under working}two bushes and two mild steel plates. By this|commenced at the point nearest the boiler-house, 

ses 6-0 |o-7 | 2 | 190 | monaltion, ist speed. | 1aethod the whole chain can be built up without s| The culvert in which the U-link conveyor is erected is 

“ speed. single bolt or pin, the only parts not rigidly connected | covered with cast-iron plates, and the coal can be 
2°95 | 2-64 | 2-2 2 | 180 No. 18. Both grates low | being the bearing surfaces of the bushes. It is there- | fed through openings and shoots on to the conveyor, 
es | 6-0 | 2-3 2 | 190 gre Both grates full | £0 impossible for the chain to become disconnected | and when no more coal will run by gravity from the 
mA speed. in any way or for wear to take through vibra- | pile, the next opening is employed. . 26 to 27 show, 

2-95 | 2-64 | 2-2 2 | 180 | No. 14. Both grates low | tion or other causes which would in any way reduce | to a larger scale, the culvert, the U-link conveyor, 

oan 1 os Lee 2 | 180 | Wess Both grates tun | *he efficiency of the chain. In portion to its | and the shoot which feeds from the latter through a» 

speed. strength and bearing surface this c is claimed to | rotary filling device on to the main gravity bucket 

2-95 | 2-64 | 2-2 2 | 180] No. 15, Both grates low | be the lightest on the market. conveyor, taking the coal through the 

‘o los | 2 | 180] 3° Both erates tutt|, The buckets are made of heavy steel sheets with | and up the other side into the coal store. 
3-08 | 6-0 opued. oe brackets fixed on the sides to carry the trunnion’ The cost of handling taken in fair average figures, 
2-95 | 2-64 | 2-2 2 | 180 He 16. Both grates low | su lye poo > — sa to the desten of | would be approximately as follows :— 
: attention ; 
7 68 68 ° snd AT grates canes. the rollers ty hs ehtertocneensatenatibnendionniitess | os ae Bay he tor stile 
but little supervision. Instead of allowing the wheels labour only. 

The tipping of the buckets is accomplished by a|to run on the connections between the links—which | Power required to drive main ihp. per ton 
weighted tripper, which, when placed in the required | require an axle out of all pe gee to the size of the | gathering conveyor, cross 0 coal 
position, comes in contact with the above mentioned | wheel—a separate axle of mild steel is provided, the | conveyors, and gravity 
cams of the bucket and turns them over one by one. This | end of which is extended to form the trunnion on which poe apa PPE PE ee a 
tripping device is arranged with a balance-weight so that | the buckets are suspended. An oil reservoir is formed |  APProximate Power required to} hp. per ton 
it automatically retains the position in which it is set, | inside the rollers (which are cast hollow) which will | elevator, and conveyor in old _—handled. 





and either tips the buckets or allows them to pass as' hold-about three months’ supply of oil, the oil being coal store. 
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‘time, a reduction 
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The wharf conveyor requires ... 5 h.p 
The cross conveyor requires ... 3 h.p 
The gravity bucket conveyor 
requires “28 eae -- 4hp 
Assuming that these conveyors 
handle 24 tons of coal per hour 
the total power required . 12hp. 


This will bring the cost out at about the same 
‘or asabove. Depreciation and interest capi- 
cost of plant is not included in these figures. 





PROGRESS IN TURBINE SHIP 
PROPULSION.* 


By Mr. Francis HopGxinson. 


Tue extraordinary ~ Pp t - the —— samy 2 
for land purposes, almost entirely supplanting 
reciprocating engine, rendered the application of steam 
turbines for the propulsion of ships a natural sequence. 

The Turbinia was built especi on | to demonstrate the 
possibility of turbine propulsion was of torpedo-boat 





type, 100 ft. long, 9 it. beam, 3 ft. draught, 44 tons | 


displacement, was completed in 1895. 

he application of turbines to marine povpeline 
became very id, and the construction of the turbine 
as applied to larger ships called for the greatest 


skill of the designer, in regard to which no words of the 
author could pay adequate tribute. In 1904 turbine 
marine propulsion had reached such stages a the 
end of that year some 26 vessels, segregating 147,000 h.p. 
were in service, which created enough interest to lead 
— Westinghouse to consider entering the marine 


At his instigation the late Admiral G. W. Melville, 
U.8.N., and Mr. John H. Macalpine, visited Europe in 
1904 to report on the marine situation as it then existed 
and it is interesting to note that, in spite of the large 
number of vessels equipped in Europe, the report was 
anything but encouraging. They did not see any 
opportunity for the steam turbine for driving ships as 
compared with the existi reciprocating engines, 
particularly in the case of ships which are required to 
operate at cruising speeds, and they showed how inferior 
were the turbine installations as compared with the 


} 
| 
| 
] 
| 


higher unit loads than are customary on which have been 
termed “rigid bearing” gears is capnel illustrated 
in Fig. 1, subjoined. The curves of the "gid bearing 
dimensions have been compi from recent marine 
practice in Great Britain. The floating frame 

are those used by the Westinghouse Electric and Manu- 
facturing Company for marine work, and there are points 
indicated on this curve shewing gears actually in service. 

As previously referred to, the gear by permitting high 
turbine speed, much simplifies the turbine design. 7 
enables a speed to be selected for the turbine appropriate 
for best economy. Furthermore, it inherently permits 
a design of increased reliability by virtue of sensibly 
reduced dimensions. The small high geared 
turbines require few of the elaborate precautions in warm- 
ing up getting in service that must be~ practised 
with the large direct-connected turbines. 

Gears may readily be arranged with two pinions for 
even the smallest single-screw steamer, permitting the 
pe oe of what are known as cross-compound 
turbines; that is, a high-pressure and ‘a low-pressure 


turbine, the steam passing them in series. Piping is 
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reciprocating engine installations when so 0 a 
They recognised the applicability of the turbine to 
express steamers which always operated at their full | 
speed, and pointed out their lack of economy when | 
applied to lower speed ships which comprise the greater | 
oe of the merchant marine. They said, “‘ If one could 

vise @ means of reconciling in a practical manner the 
necessary high » ign of revolution of the turbine with 
the comparatively low speed of revolution sees by 
an efficient propeller, the problem would be solved and 
the turbine would practically wipe out the reciprocating 
engine for the propulsion of ships. The solution of this 
problem would be a stroke of great genius,” and pro- 
ceeded some time thereafter themselves to become the 


genii by designing a tooth reduction adaptable to 
guch service, em ying the now well-known floating 
frame. Mr, Westing 


. . ouse at once recognised the great 
bility of its construction, and though considerably 
layed on account of the financial depression at that 
ar expected to develop 6,000 h. 
r.p.m. to 300 r.p.m. was tested 


The essential features of the floating frame gear will be 
but little referred to here in view of the many articles 
that have been written on this subject by Mr. Macalpine.t 

The point most freely discussed in connection with 
reduction gears is the permissible tooth pressure per 
lineal inch of tooth face. Unquestionably the safe load 
which can be transmitted by the gear teeth is all- 
important, but unfortunately the subject has been 
Seay regarded as entirely independent of any other 
feature of the reduction gear desig This is a mistaken 
view. The ultimate limit of pressure which the teeth 
can safely carry has not been determined, but the 
P at p t in use among designers are only 
possible with the most accurate alignment. No com- 

of tooth re is therefore reliable without 
careful consideration of the methods used to maintain 
the ra egy ag the limits i ee the design 
was . Faulty i design, i ate support 
or meron oe may be ind acate or ores tively 
responsi or deranging ignment, resulting in a 
concentration of the tooth load and often failure of the 
teeth. It is obvious, then, that merely to limit the unit 
tooth pressure to some fixed empirical figure for all 
gears in no way insures the safety of the teeth. On the 
other hand, aries which tends to maintain the 
alignment of the teeth and to prevent concentration of 
pressure is to be welcomed as a source of safety in the 
Sore of the gearing. It is for this reason that the 
; tee Geen bee age a the I-beam su 
‘or t inion bearings is so thorov ifying the 
claims made for it. The closer thir Sided ateces 
device is investigated, the more upparent becomes its 
moet i t function, namely. to maintain auto- 
matically a very uniform distribution of tooth pressure 
under the most severe distortions of the gear-case that 
can occur in the frailest hull. Its value in permitting 
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is called to some of its features. The double reduction 
gear elements are arranged one above the other with 
the high-speed pinion uppermost. This elevates the 
turbine axis permits the condenser to be located 
immediately below the turbine, permitting the exhaust 
to issue from the underside of the turbine and pass 
vertically downwards to the condenser, much simplifyi 
the removal pf water. One end of the turbine is canted 
directly u @ bracket integral with the gear-case, 
the other by the exhaust outlet being set directly upon 
the condenser. The cond is se d by its upper 
surface to seatings, eliminating disturbances to alignment 
on account of expansion of the condenser. 

There appears to be much apprehension in the matter 
of the reliability of turbine-geared steamers, and if current 
rumour may relied upon there have been many 
failures, which, with more careful] design or by employing 
the best in the art, would seem to have been wholl 
u - To correct such an impression, Table 
gives a list of all vessels equipped with the floating irame 
gear and Westinghouse turbines. The table states the 

ate on which the vessel entered service, the power of 
the installation, and egpoouleeeey the miles travelled 
up to the present time (September 1, 1918). 

Some troubles have been experienced as are certain 
to occur with all kinds of machinery. Since there must 
be a large human element, footnotes are appended, 
plainly stating the charater of the troubles. 

Note A.—U.8.8. Neptune.—This ship was equipped 
with two sets (twin screws) single reduction gears and 
turbines, the turbines having been largely experimental 
and were not successful. The gears, however, operated 
splendidly. The turbine machinery was then’ replaced, 
and inasmuch as a higher turbine speed was considered 
desirable, new gears involving a greater speed reduction 
were also insta! at this time. The designed constants 
of the new gears were very high and are still much in 
advance of our present practice. 

Considerable trouble was experienced due to the teeth 
abrading which was only overcome by the use of lard 
oil. Since that time, Lontiia, in November, 1915, 
no further trouble has been recorded, and the teeth at 
the last inspection were in good condition without_amy 
indication of wear. 

Note B.—S8.8. Maui.—This vessel was built” at the 








Union Iron Works. Inasmuch as we were late in 
delivering the machinery, we were unable to carry out 


Fig.2. ARRANGEMENT OF VALVES FOR CROSS COMPOUND INSTALLATION 
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arranged that by the manipulation of valves the high- | 
pressure turbine may exhaust direct to the condenser, 
or the high-pressure turbine be isolated and the low- 
— turbine receive high-pressure steam direct. 
us, generally speaking, no turbine or gear accident is 
likely to so incapacitate the machinery that the vessel 
cannot reach port at reduced speeds. There is one 
record of a 10} knot steamer, which, on account of 
breakage of one pinion, crossed the Atlantic with the 
low-pressure turbine alone, obtaining speeds as high 
as 9 knots. 
The general arrangement of such an installation is 
shown in Fig. 2, annexed, Its reliability has much to 
commend it. This is not only due to the flexibility 
above referred to, but further due to the simplification of 
the turbines themselves. Each turbine only expands 
the steam corresponding to half the heat drop, and so 
has @ much reduced number of turbine elements, emaller 
temperature ae and reduced length between bearings 
as compared with a ery ve expansion turbine, having 
similar economy. Both high and low-pressure turbines 
are provided with reversing elements arranged in a 
similarly compounded manner to the ahead elements, 
thus rendering mancuvring possibilities as complete with 
ent operating as with both. 
Of necessity the cross-compound turbine installation 
with its double pinion gear is more costly than the single 
expansion turbine, and with keen competition 
will not be installed unless shipowners recognise its 
manifest advantages. So far as the writer has observed, 
owners seem quite indiff rent to the probable reliability 
of machinery so | as they secure insurance and the 





* Report, slightly abbreviated, read before the Society 
of Naval Architects and Marine Engineers, at Phila- 
delphia, on November 14, 1918. 

Vide London EnotxeertnG, dated September 17, 
1909, May, 5, 12, 19, 26, and June 2, 9 and 16, 1916; 
Proceedi of Engineers’ Society of Western Penn- 
sylvania | December 18, 1917; Institution of Naval 
Architects, London, March 20, 1917. 


protection of the classification societies. The plea is 
therefore made by the author that underwriters, in 
collaboration with the classification societies, should 
discriminate in insurance rates between types of installa- 
tions having manifestly differing degrees of reliability. 
No doubt single-screw steamers will frequently be 
driven by single complete expansion turbines, at 
for low powers. An example of a small-sized installation, 





1,500 h.p., is shown in Fig. 3, page 43, and attention 








any tests on the gears in the works, and inasmuch as great 
store was set by the owners that nothing should go 
wrong on the maiden voyage, and as there was some 
uncertainty as to the excellence of the tooth suriaces, 
lard oil was emplo as a lubricant for the first two 
voyages, aiter whic mineral oil was substituted for the 
lard oi 


The operation of the machinery was all that could be 
desired for eight voyages, at which time there was 
abrasion of the gears due to failure of the lubrication. 
This was discovered in Honolulu and the ship returned 
to San Francisco with nothing being done to the 
machinery except an attempt to clean the oiling system. 
The tooth surfaces thed up consi bly during the 


vo ° 

ihe gears were then d from one side to the 
other so as to make what had been the astern surfaces 
the ahead surfaces, so as to use uninjured tooth surfaces 
for ahead operation. 

Again because of some uncertainty of the tooth 
suriaces lard oi] was employed as a lubricant and the 
vessel entered in Government service, going to Chile 
for cargo and proceeding to Baltimore. During the 
voyage there was an accident to an oil « ooler, admitting 
salt water to the system. ‘The shipbuilder having 
provided no means oi removing any water, the effec 
of the ralt water on the lard oil was to turn it violently 
acid, which necessitated a complete overhauling of the 
machinery on its arrival in Baltimore. z 

On this being ¢ ted and on the trip from Baltimore 
to New York trouble was experienced with abrasion of 
the tooth surfaces due, it was believed, to an inferior 
quality of oil, together with further failure of the oil 
cooler, admitting enough water to the system to make 
an emulsion of approximately 30 per cent. A better 
was substituted and nothing was done to the tooth 
surfaces, the vessel having made one voyage to Europe 
and back with no trouble as far as the gears are concerned. 

During this voyage trouble was e with one 
of the turbines, causing quite an extensive repair because 
of an obstruction in one of the oil passages to the thrust 
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COAL-HANDLING PLANT AT THE COVENTRY CORPORATION 
| ELECTRICITY WORKS. 


MESSRS. ED. BENNIS AND OO., LIMITED, ENGINEERS, LITTLE HULTON, BOLTON. 


(For Description, see Page 37.) 
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Fig. 1. 
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(To face page 38.) 
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COAL-HANDLING PLANT AT THE COVENTRY CORPORATION 
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ELECTRICITY WORKS. 


MESSRS. ED. BENNIS AND CO., LIMITED, ENGINEERS, LITTLE HULTON, BOLTON 


(Fer Description, see Page 37.) 
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Fie. 10. View ry Latest Borier-Hovse. Fie. 11. Upper Run or Gravity Bucket Conveyor. 
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ing of the turbine, causing the thrust bearing to fail ; | with which 9 knots was attained, the designed full speed | pressure turbine commenced vibrating so badly that it 
the turbine rotor moving wise, completely wrecking | being 10} knots. interfered with their lighti They shut down 
the labyrinth packing between the ahead and astern| On arrival at port, inspection showed no wear, the|to remedy the matter of ti ighting system, and on 
elements and oe rotor. tooth load having been well distribeutd on all tooth| trying to start the turbine it required 125 Ib. initial 
Note C.—8.8. Golea.—Norwegian oil tanker built |faces. Several teeth were ked. Subsequent ex-| pressure to revolve it. Serious vi ion was again in 
by Chester Shipbuilding Company, and chartered by| amination of steel indicates defective material, most | evidence, so the chief decided to do what he termed 
British Admiralty. Put in service July 6, 1917. Made} probably due to faulty heat treatment, the fracture] ‘‘crank up on the thrust.” It was impracticable to 
three round trips to English ports. At present in coast-| indicating the steel had been burned. This was con-| anchor, so they returned to Port Townsend at 40 r.p.m. 

wise trade between Port Arthur, Texas and Philadelphia | firmed by discovery that some teeth in high-speed | They then made an observation of the oil in the i 
or Bayonne. Towards end of last trip from Europe| pinion were also cracked, al no failure occurred | tank, and on removing the cap the oil squirted to the 
(February, 1918) some teeth on starboard high-speed |in service. Both pinions were forged from the same | roof of the shaft alley. It was later discovered an oil 
pinion broke out. This gear was disconnected and ship | billet and treated at the same time. These pinions are | cooler tube had split, admitting large quantities of salt 

made port, using low-pressure turbine only. Inspection | similar as to material and design with 25 other pinions | water to the oil system. 

showed break occurred on one helix, 3 in. from end of | now in successful operation. Instructions had been given that the level of the oil 
tooth face. There was no evidence of wear on any of the Note E.—8.8. Avondale.—An American oil tanker, | in the drain tank should be regularly observed, and it is 
tooth faces, the undamaged portion of broken tooth face | built by the Chester Shipbuilding Company, and being | incomprehensible that it was not at once obvious that 
indicating uniform distribution of load. This fact and ——_ by the Pan-American Oil Company for the | somet i was getti in the oil from some 
the position of fracture make certain accident was due | United States Shipping Board. Just as ship was leavi exterior source. Merely looking at oil would have 
to defective material. Philadelphia for trial trip a heavy blade rub was determined this was salt water. Then all that would 
have nae ape pt was to meer he oft amy water service 
: a GLE INSTALLATION(SUBMARINE BOAT) to the cooler and separate the relati small quantity 
Fig -3. SIN ac sa He ( of salt water from the gravity tank, — aly maa oe a 

Auxihar-yE shomst been no interruption whatsoever. result of suc 
Main Ahead dnlet neglect was for the bearings, for want of lubrication, to 
Steam Inlet let the rotor down, causing considerable injury to the 

turbine. 

Note G.—U.8.8. Arizona.—On a voyage from Cuba 
to the United States the teeth of one of the crusing gears 
scored. Subsequent investigation showed that the oil 

) 4 - pumps had stop and the supply to the gears had failed. 
The teeth were dressed up and no further trouble has been 
O experienced. 
— As in land installations, the overall economic per- 
: < formance is not dependent on the prime mover alone. 
- iy High performance is not to be sec without care being 
bestowed on all the ancillary apparatus, attention to 
matters of heat balance with the feed-water heater, 
/3 condensing apparatus capable of performing with a close 
’ h to the ideal, &c. 
' size land turbines have been built which deliver 
rw, H to the shaft not less than about 80 per cent. of the 
p< ete sf i D theoretical energy available from the steam expanding 
‘ - between the limits specified, so that further improve- 
; ments in the turbine itself will not materially raise this 
* ° efficiency. Further improvement in economy must be 
= = looked for from causes other than the prime mover itself. 
This is a subject of the greatest importance in view of 
a _ the rapidly increasing cost of fuel, and it justifies con- 
siderably more capital expenditure for economisers and 
OA OAs x - ; other such apparatus which will reduce fuel cost. 
{ Condensate The engineer of our large central stations is subj 
to keen competition and is confronted almost solely 
\ \ ' with the problem of producing reliable en for the 
| | least cost, including fixed charges. He hes Eetess him 
Npsicssiscied ) daily statements showing his overall power costs with a 
. _JankTop, high degree of accuracy, resulting in considerable success 
i x on his part in the production of low power costs. 
19678.) It is therefore not unreasonable that the meniae 
engineer might look to the central station ineer for 
TABLE Il. advancement from some of the latter's treat peestien. 
It is, of course, understood that complete standby 
8.H.P. Date Miles Troubles machinery is not available for the marine engineer, 
Name of Ship. Where Built. r in Travelled in Remarks. neither can the superintending engineer direct those in 
P. Service. (approx.) Service. i diate charge of the sare Poe by fre t visits. 
or Bn > the ae rr call for the test 
reliability and simplicity of the marine i ion ; 
Melville New York Shipbuilding Co. 4,000 1l- 1-15 7,000 None 54 52D. ten- though, after all, perhaps not more than that which the 
— nm gear! central stations have in our big cities. An interruption 
Neptune Maryland steel Co. "eee $,500 12- 1-15 128,000 | See Note A | U.S. collier. to service, however brief, is regarded most seriously. 
manger ester Shipbuildi J y 3— 8-17 2,500 None Sunk . i —It i i 
Weat ‘Ames Shipbuil 2500 eg 18°00 ¥ 3-23-17. a Water pega gacye It Ru a prontive 
Maui .. Union Iron Works .. nace Wh 10,000 | 4-17-17 60,000 | See Note B Shipboard to pro osed ar heater to 
Golaa .. Chester Shipbuilding Co . 2/900 7 6-17 36,000 See Note C which is led the exhaust steam from the auxiliary 
Hisko .. Chester Levee 7 Co t 2,900 | 12— 4-17 25,000 None machinery, which latter exhausts at a pressure between 
Coronado Moore Shipbuilding Co. ; 2,400 1-29-18 27,000 None 5 1b. and 10 lb. gauge. The exhaust system is provided 
Yosemite Moore Shipbuilding pe 2,400 | 2- 2-18 27,000 None with a connection to let any proportion of this steam 
Westerley Ames Shi and Dry Dock Co 2,500 2-27-18 7,600 None Sunk 4-20-18. |to the condenser. Sometimes again there is a hand | 
Sud Chester Ship ng Co... .. 2,900 3 5-18 15,000 | See Note D valve, permitting any surplus of this steam to be take 
West Eagic |. | Ames Shipbuilding and Dry Dock Co. 2:500 | 4-12-18 11,000 None > Pe 7 op am to b n 
Yellowstone Moore Shipbuilding — a 27400 4-25-18 22/000 Mens to a low-pressure stage of the turbine, all of which calls 
Overbrook Chester Shipbuilding Co. .. Bt 2:900 4-30-18 000 None for hand manipulation where the conditions are some- 
Oakland Moore Shipbuilding Co. .. ¥ 2,750 5-30-18 12,000 None times quite variable, owing to more or less intermittent 
a = is fm ey > <. Hr pat 12,000 None operation of the feed pump. Someti the tion 
Wabuite on my on —. ae. Hyo+4 =. 6,000 nag ~~ E to ped ie emmy dh is re with a noe page valve 
West Ford Ames pouitalng and ry Dock Co 2,750 | 6-30-18 8,000 | See Note F pt as exhaust pressure reaches @ predeter- 
Wam Los Shipbuilding Co... 3,000 7 9-18 alt None. mined pressure, higher than that within the condenser, 
Wassiac Los Angeles Shi: ding Co. 3,000 7-25~18 cS None steam may pass to the condenser. construction of 
Montrolite Ames ng and Dry Dock Co 2,500 8-12-18 5,000 None the valves usually we ron a is such that the higher 
West Galoc .. | Los Angeles Shipbuildi . --| 3,000 8-13-18 — None the pressure in the co’ r, the higher is the pressure . 
West Gleata .. | Los Angeles Shi ding Co. ... --| 8,000 9- 5-18 _ None at which the steam will pass to the condenser, which is 
—— Chester Shipbuilding Oe Shipbuilding Co. i 4 st _ ae of course, undesirable. A system which will auto- 
Pe eneth , matically maintain a tem ture in tho 
nnsylvani Newport News Shipbuilding Co. .. 3,200 | Not known | Not known None US. yn feed heater at <i times, : the pas ony ine for 
only. this purpose, at high powers if necessary, and at the same 
Arizona New York Navy Yard... be --| 4,000 | Not known | Not known | See Note G “ 7 Ay time automatically permit any puapine steam not con- 
Mississippi Newport News Shipbuilding Co. .. --| 3,000 | Not known | Not known None > 4 densed in the feed-water heater to do useful work in the 
ed ‘ ne - Philadelphia pet fard ..| 14,000 | Not known | Not known None U.8: T.B.D. turbine, is much to be desired. 
Mayran -engined at Philadelphia Navy Yard ..| 13,500 | Not known | Not known None U.S. T.B.D. Heat balance systems have for some time been available 
for land purposes, there being provided automatic valves 
: ’ . at b beh Maye so that whenever there is a surplus of auxiliary exhaust 
In August of this year the high-pressure turbine | in high-pressure turbine. Inspection indicated defective | steam this surplus may pass through a low-pressure stage 
suffered injury as a result of improper setting of the | workmanship. Some of the rotating blades were loose | of the turbine, doing work therein at the rate of 20 Ib 
turbine thrust bearing. Shortly thereafter an accident | as a result of having been improperly putin. The spindle|to 22 lb. per horse-power. Other types of valves are 
oceurred to the pinion which replaced the one ——€ was rebladed shi —— satisfactorily from | available for land installations which will not only take 
defective. The character of the broken tooth was| Philadelphia to New York. This turbine is a counter- steam into the turbine at times of light loads 
similar to the previous one. The broken parts have not | part of 12 others now in successful operation on various|on the main unit at which time the auxiliaries will 
yet been received to enable a careful examination of | ships. obviously furnish too much exhaust steam ; but, on the 
the material to be made. Note E.—8.8. West Ford.—This vessel left Seattle| other hand, are to deliver steam from 
Note D.—8.8. Sudbury.—An American freighter built | at 5 p.m. on July 14, 1918, on her maiden voyage to an| the turbine to feed-water heater at times of heavy 
by the Chester Shipbuilding Company for the Shawmut | Atlantic port. ven hours out from Seattle, oil com- loads when the stage pressures in the turbine are relatively 
Steamship Company. It is at present being operated | menced foaming out from the turbine, running over the| high and there is a deficiency of steam for feed-water 
by the United States Naval Overseas Transportation ine-room ings. The chief engineer was called| heating. The latter should particularly find a place on 
Service. A few days after leaving France on return , instead of investigating the reason for augmentation | war vessels which are required to or long 
hell 6f maiden voyage, ecine tenth: beoke out of stérboaed of the oil, he was content to pump 200 gallons to a reserve | periods at different speeds, where there is # widely vary- 
high-speed pinion. gear was disconnected and ship | tank. Later the same thing occurred, oi] again running ing ratio of steam used by the auxiliary machi 
returned to New York, using low-pressure turbine only, | Out on the gratings, and later still at 2.14 a.m., the high-| to that used by the main turbines. . In merchant vessel 
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this ratio is more nearly constant, but nevertheless 
careful study to the end of obtaining a complete heat 
balance will be advantageous. Details of the two forms 
of valves above described are shown in Fig. 4 and Fig. 5, 
subjoined. 
he valve shown in Fig. 4 is intended for cases where 
there is never a defiziency of auxiliary exhaust steam for 
feed heating. It comprises a pittun taving atmospheric 
re above it, and the auxiliary exhaust steam below. 
When the auxiliary exhaust steam pressure rises a 
sufficient amount above the pressure of the atmosphere 
to raise the piston, steam may pass to the turbine. Air 














ive the desired heater p at moderate loads would 

far too high for the heater at overloads. In this 
instance the modification shown in Fig. 6, subjoined, 
may be employed which limits the pressure in the heating 
system in accordance with the spring adjustment, 
re less of how high may be the pressure in the turbine. 

t is the universal practice to employ closed tubular 
heaters in marine work, while in work what is 
known as the open heater is the rule. With the advent 
of turbine-driven auxiliaries and electrically-operated 
winches, &c., the auxiliary exhaust may be uncon- 
taminated with oil, permitting the employment of an 






































600 lb. To-day 200 Ib. pressure and 200 deg. F. super- 
heat are coulied as @ more or less everyday operating 
condition for large plants. Steam generated at 600 lb. 
pressure, having exactly the same heat content as that 
contained in 200 lb. pressure and 200 deg. F. superheat 
will have a superheat of approximately 128 deg. F. 
This, expanded to 29 in. vacuum, is theoretically capable 
of giving 13 per cent. more energy than when generated 
at 200 lb. and expanded to the same vacuum. Doubt- 
less, when operating under the high-pressure conditions. 
the turbine will of lower efficiency, The high- 
pressure element will be less efficient on account of the 
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Fitg.7. 60,000K.W. 3 CYL. TERBOUNIT 1800 & 1200 
RPM. COMPARATIVE PERFORMANCE 
AT 45,000 K.W. WHEN SUPPLIEO WITH 
STEAM HAVING TOTAL HEAT (ABOVE WATER 
92°F) OF 1880-4300 & 4320 8.T.U, PER POUND 
AT VARIOUS FROM 200 L8S. 
PE 600 LBS. PER 
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leakage into the turbine is entirely precluded by ample 
sieam seal around the piston furaieted by the euilary 
exhaust steam. The piston may be loaded to any feed- 
heater pressure desired. The upper cylinder is to 
forcibly close the valve in the event of the turbine over 


The modification of this valve- shown in Fig. 5 is 
adaptable where there i i .° deficiency of 
auxiliary exhaust stearh. y time pressure 
oe ee aie eon eee , the 
lower raise, permitting passage of steam 
from the turbine to the heater at same time, when 

i permi flow to turbine as in the case 


re . the 
of the valve shown in Fig. 9. 
It i thet the turbine is cub 
of the turbine 





to 
to 





open heater for shipboard use, and a more complete 
separation of air from the feed water. As this type of 
heater contains no tubes, the heating steam mixes 
with the feed water, as in a jet condenser, so its cost is 
materially less. Frequently these heaters are open to 
the atmosphere, and hence their name, but when working 
in connection with the heat balance system they must 
obviously have no open outlet, merely a provision for 
the separation of air, and a relief valve for safety. Such 
at of feed heater eliminates need of a feed 
tank and must be located some feet above the feed pumps 
aA ae omagmateenties sce Sparen nan. oseenige: =. on sia 
pumping water near temperature of evaporation. 
Steam pry aap nara attention of central ere 
engineers at the present time is being directed to employ- 
ing higher boiler pressures, viz., pressures as high as 








great density and the small volume of the steam, and 
on the other hand the low-pressure elements will be less 
efficient because of the great amount of water pre- 
cipitated by the steam expansion from the high pressure, 
introducing a brake in the turbine. However, it is 
reasonable to suppose that the turbine will avail itself 
of at least 50 per cent. of this 13 per ee 
—s @ net saving of 6 per cent. or 7 per cent. 
may be expected to derived from higher 

is exhibited in Figs. 7 and 8, on the present 


, plotted for various pressures. 
gs A meee ay far as the author is aware, 


economisers have not been employed in marine installa- 
tions. It would seem that their capital cost would be 
well warranted for the case of express steamers op* 

always at their maximum speed. -In the case of 250 Ib. 
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ge steam pressure there is a 16 per cent. saving in 

the work of the boiler by a feed temperature of 375 deg. F. 
as com — 212 deg. F. To this gain ~ gt ayer 
be a uction of the energy expended vy 
induced-draught fans and the scrapers for the i 
surfaces. A net gain of 10 per cent. should be readily 
realised. Their installation would seem to present no 
particular ers dl as is shown in Fig. 9, page 44. 

Superheat.—With the old direct-connected turbines, 
superheat has never been recommended, and wisely so 
considering their immense structure. Even with the 
much smaller high-speed geared turbines as high super- 
heat as is desirable in land installations may not be 
practicable at sea on aso . the rapid s ing, 
starting, &., necessary for ic maneuvring, whic 
may cause uneven heating and costing. In the author’s 
opinion superheats as high as 100 deg. F. should present 
no operating difficulty whatsoever with well designed 
high-speed turbines. 100 deg. F. superheat will affect 
the steam consumption not less than 8 per cent. as 
compared with dry saturated steam, probably saving 
some 4 per cent. or 5 per cent. in fuel. 


(To be continued.) 
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made. ‘lhe fact remains that the ral resul 
THE FUTURE Or UNITED STATES —_| attained in the long run are ot in eon neared, resulte 


records, and it were better to remember that 400 rivets 
We take the following extracts from the address of | for every for @ day’s work is @ more satisfactory 
Lieut t-Commander Stevenson Taylor, U.8.N.R.F., 


rformance @n occasional 1,000 or more rivets. 
ident of the Society of Naval Architects and Marine | {t is, however, to be said in justice, that the performance 
Eigincers a its annual meeting, held in Philadelphia, 
on y, November 14, 1918, 


of finishing @ ship in an unusual short time and the 
poormense repeated over and over as has been done, 

The entire merchant tonnage of the world in 1916 ndation 
did not exceed 50,000,000 tons.* Of this there has 























































































worthy of the highest commc . 

The Future.—The one great problem for us to consider 
is that of the future of our merchant marine and what is 
ie oe who iene Supaee of chipe pnd 

Pp you w ign and construct shi 
cannot be indifferent to on ee. There are at 
present in service, as has been stated, 10,000,000 gross 
tons of American merchant ships, double the amount 
three ing in edition teehee sei pacity in our yards 
for building in addition to the ships or the navy at least 
3,000,000 tons per annum. Some of these yards, 
of course, build wood ships which will be useful coastwise 
if not across the seas. hen the war is really over shall 
we as & nation supinely as in the past permit the other 
nations of the world to carry our entire commerce 
overseas? It is incredible that any administration of 
the United States Governm: nt shall thus sacrifice the 
= funds and efforts, individual and collective, that 

ve been expended in the past two years to build up 
facilities, to educate men, and women too, in order that 
we may have and operate ships of our own ; and if there 
are laws upon our statute books that prevent our reason- 
able operation of ships, they must be amended; if 
our loading, unloading and other port facilities are not 
what they should be, they must be changed ; if there is 
anything which interferes with our progress upon the 
seas, it must be removed, and if there is anything yet 
lacking to advance this » even rmme nt 
ownership, or private owne p aided by ie Yadicious 
government, it must be developed not for vantage 
of any section or coast, but for the needs and advantage 
of our whole nation, T am quite aware that these are 
most Foncral statements and that I have suggested no 
special plan for bri about that which is so much to 
be desired. Frankly, I must say that the questions 
desired » ns pron plished be . roe le Bt 

can only be accom proper co on 
of those out of whose experience may be determined the 


tons, maki total of available tonnage onl 

71,000,000 gross Following the 4 

r annum there should be available at the beginning of 

919 at least 55,000,000 gross tons. From this statement 
it that there will be at the close of the ar 
1918, @ deficit of at least 14,000,000 gross tons, without 
taking note of the depreciation and repairs which the 
excessive hard — of ships during the war will have 
made necessary. It is not in that these 
shall be considered exact, but they are sufficiently so to 
demonstrate the great necessity still existing for ships ; 
and further to show that our own ship must still 


‘Raw MATERIALS IN Norway.—Last year a com- urged to their utmost capacity i now 
mission was appointed to make investigations into the a be a . © thes the 


production of raw materials in Norway, says The Anglo- | ; 
Norwegian Trade Journal. On behalf of the commission 
Mr. V. M. Goldschmidt has now given 4 report of the 
work. According to this report several suc materials 
can be produced in Norway, including plumbago and 
phosphates. Special attention has been paid to the 
production of fire-resisting materials. The dovelopuneess 
of the Norwegian smelting industry will to a large extent 
be facilitated if these materials can be produced within 
the country. The information Mr. Go hmidt gives 
rezarding dolomite is of the greatest interest. This 
commodity is of great use in constructing dams 
for the Norwegian waterfalls. It appears that Norway 
has the largest and best dolomite fields in Europe, 
containing about 300,000,000 tons. The Government 
will now, it is understood, exploit these deposits on an 
extensive scale. 





American Shi: Production.—_In the ended 
June 30, 1908, entire production of our tos.) ship- 
yards was 614,000 gross tons, the greatest previous to 
1915; but in the year ended June 30, 191 , the pro- 
duction fell to 225,000 tons, the smallest output 
in seventeen years. In 1916, there came an e 
demand for ships not only from our own citizens, but 
from foreigners as well. When the United States 
entered the war in April, 1917, it became t that 
there was hardly a more important element for winning 
the war than ships, and the United States Government, 
through the agencies of its Shipping Board and Emer. 
gency Fleet Corporation, immediately proceeded to 


are now about 200 shipyards, instead of 66 as in Novem- 
ber, 1916. aos 1917 ~—_ a. ig of 800,000 heed Gomme 60 follow ’ 

gross tons output for 1918 wi mtly be : 

about 2,000,000 gross tons actually delive: and officially I recall at this point the wild statements made early 
numbered. The increase in our istered shi in 1917 as to our — ship uction. No one 
during the fiscal year ended June 30, 1918, was vodeaat familiar with our ness was ived; but: when 
gross tons, more than double that of any previous summer of that year had passed, and numerous 
and something over the total increases for the first keer had been established and the great number of 
years of the war combined. At the end of this abricated ships had been contracted for, our hopes 
there will be over 10,000,000 tons of shipping under | Were raised that there would be, during this year 1918, 
the American flag, or nearly double the amount of three | ® production of ships in our yards considerably greater 
years ago. than ever before produced in one year in —_ other single 

New Methods.—The demands upon our facilities for| nation. We have not realiséd these f nd hopes, but 
furnishing the usual materials for ships and the lack of | I ask you to consider what has been done in the country 
men capable of building ships in the usual manner, | besides building ships. 4 . 
combined with the extraordinary need of ships, and more| Think of the enormous tasks accomplished in the 
ships, to carry on the war, has led to experimenting in | Past twenty months, three of which were the hardest 
building large vessels of other than the usual wood and | Winter months ever known in this country. Think 
steel materials. The successful use abroad of moderate.| of the cantonmente and camps built for soldiers, sailors 
sized boats built of concrete reinforced with steel has led | and aviators; the raising of an army of 3,000,000 men 
us to go much further, resulting in the building of the | 4nd the manufacturing of clothes, guns, artillery, muni- 
Faith, a concrete ship of about 3,000 gross tons, and the | tions and supplies for such army; the coopenching 
placing by the Emergency Fleet Corporation of contracts re”’ with the aid of our allies of an army o 
for 42 concrete ships totalling about 200,000 gross tons. | 2,000,000 men, and all of the impedimenta of war berides ; 
The details, advantages and disadvantages of buildi the further extraordinary work done by the several aid 
reinforced concrete ships have received a great deal oj | 9ssociations, the Red Cross and others, and with it all, 
attention from the officials of the Emergency Fleet | the raising of a fourth Liberty loan of six billions dollars 
Corporation, and it is fair to presume that their investi-| in three weeks, following the raising of nine billions in 
gation has warranted the contracting for four ships of | the other loans and every one of the loans oversubscribed. 
this clase of about 2,500 gross tons and 38 ships of about Think of these accomplishments, far greater than 
5.000 gross tons earh. This same question has been | ever before performed by any nation in the same period 
also under examination and discussion in Great Britain. | of time, you will conclude that building the yards 
and naturally personal designs and views differ materially, | 4nd 2,000,000 gross tons of ships in twelve months, while 
Having had no experience in concrete construction and | all of the former programme was also being carried on, is 
noting the different proportions of steel in several designs | 4m additional accomplishment worthy of notice and praise. 
and acknowledged contrasts in carrying capacity and 
— with like power, I feel that the concrete sea-going 
ship is still an experiment and that it is quite possible 
that the emergency which promotes the building of 
these ships will have vanished before those contracted 
for will have performed nich service. 

Another novelty even more novel than the concrete 
ship is the electrically-welded ship which hae 
now been under considerati for several months. 
There has been a vessel (perhaps more than one) manu- 
factured on this plan in Great Britain, but the barge is 
so small that nothi is proved so far as the building of 
ocean-going ships is concerned. Electric welding 
certainly has proved successful in many and under 

eatitions, so that the pro construction of 
& full-size section of a large cargo steamer for complete 
tests of the method is both interesting and satisfactory. 

The fabricated cargo ship and the shipyards for 
building same will also receive at this meeting well 
deserved notice, for nowhere has the broad vision of 
men along these lines been exercised more than in our 
own country. 

Records.—Records of various processes have from time 





Post Orrice Lonpon Drrectory, 1919,—The 120th 
annual issue of the Post Office London Directory with 
County Suburbs, the edition for 1919, was issued on 
December 20, as early as on the —— occasion, and 
notwithstanding the greatest possible ifficulties, due 
tothe war. The proprietors, Messrs. Kelly’s Directories, 
Ltd., 182 to 184, High Holborn, London, W.C. 1, in 
sending us the present edition express their regret at 
having found it impracticable to continue as formerly 
publishing the Directory in two volumes, one dealing 
with London only and the other with the London suburbs. 
The present edition consists of three volumes, the tirst 
dealing with the streets section, the banking, official 
and court directories, etc.; the second with the com- 
mercial and trades directories; the third with the 
London county suburbs. This alteration, the add, 
has been solely due to the inability of the binders to 
deal with volumes extending to so many thousands of 
pages, @ very large portion of their staff having been 
required for military service and national atom. § In 
our opinion, this will not detract in any way from the 
value of the publication, rather to the contrary ; the 
three volumes will be found handier than the former two. 
Apart from this innovation, the Directo retains all its 
well known features and will retain also all its usefulness 
for reference purposes in the ane period of reconstruc- 
tion and trade activity. The armistice was, probably, 
signed too late in the year to enable the blishers to 
add to the plan the outlines of the princi monuments 
of London which were erased during the war. The 
price for the complete edition, including Vol. III dealing 
with the suburbs, is 64s.—or for Vols. I and II only 48s. 








MOLYBDENUM WITHIN THE EmPtIre.—Molybdenum 
generally occurs in Nature in combination with sulphur, 
oxygen, or lead. Of commercial importance are the 
sulphide MoS, (called molybdenite), a soft lead-gre 
mineral of metallic lustre, resembling graphite, but muc 
heavier, and the. yellow wulfenite, a lead molybdate, 
usually containing a little copper, vanadium, iron and 
calcium. According to a contribution to the Journal 
of the Society of Chemical Industey (December 15, 1918), 
by Sydney J. Johnstone, of the perial Institute, the 
world’s production of molybdenum ore concentrates 
rose in the years 1913 to 1916 from 148 tons to 495 tons. 

eensland ucing, in 1916, 81 tons (111 tons in 
1917), New South Wales 54 (70) tons, Canada 74 (121) 
tons, Norway 100 tons, and the United States 90 tons 
in 1915. The figures given show that Canada and the 
United States are; with Norway, becoming the most 
important sources of the metal. Before the war, when 
high-grade minerals were chiefly worked, Australia 
ranked first among the molybdenum-producing countries : 
in i . Queensland and New South — Myer 
an ustralia contain i its, 8 
have recently been dteoovesedl chee to Hanan and in 
New Ze ° Rich ore occurrences are rare, and a large 

rtion of the molybdenum comes from tungsten and 
ismuth mines, from tin mines. The 


Sreciric anny Atomic Heat or Piatiwom.—In our 
issue of July 19, 1918, on page 73, we noticed the recent 
researches of A. G. Worthing on the atomic heats of 
incandescent tu nandcarbon. In accordance with 
modern theories the atomic heat, expressed in calories per 
gram atom per deg. C, should rise from the value 0 at 
absolute zero to the limiting value 5-95. This value refers 
to C v, the atomic heat of constant volume. Actually the 
determinations have to be conducted at constant pressure 


values of the © p observed to arrive at the desired Ov 
value. Worthing found for the Ov of tungsten at 
2,400 deg. C. absolute the value 7-35 (instead of 5-95), 
and there were previous observations on other metals 


the same journal brings an account of an investi ion by 
Walter white of the Carnegie Institution et Week 


the lineal amount of caulking both on wood and steel 
ships, and so on, to absurdity. We venture to say 
that in every instance of these special records there 
South Africa and South-West Africa can supply moly-|has been special preparation that the records shall be 
bdenite ; there has been some output of these ores in , 
India since 1916, and although many occurrences of the} *The word tons in this address means 

are so far undeveloped, the British Empire is | gross tons. A deadweight ton is approximately ly 
certainly well stocked in this respect. tons. 
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REINFORCED-CONCRETE STEAMER “ ARMISTICE.” 


CONSTRUCTED BY THE FERRO-CONCRETE SHIP CONSTRUCTION COMPANY, LIMITED, BARROW-IN-FURNESS. 











Fra. 


Tue launch of the first large self-propelled sea-going 
reinforced-concrete vessel to be built in Great Britain— 
the Armistice—took place at the Ferro-Concrete Ship 
Construction Company’s yard, Barrow-in-Furness, on 
Tuesday last. This company were amongst the pioneers 
in ferro-concrete ship construction in this country, and 
on their own initiative ventured on sea-going vessels 
of larger size than had been attempted in this country. 

Owing to the enormous losses sustained during the 
war, the question of increasing tonnage occupied the 
minds of a great number of our shipowners and ship- 
builders. For years before the war, the construction of 
vessels in ferro-concrete had been talked about, and 
a few ships, although quite small in size, were being 
used with success. It was only, however, under the 
great need for tonnage, and when the Norwegians 
had successfully launched some small reinforced-con- 
crete vessels, that British firms seriously considered the 
problem. A company was formed, including shipbuilders 
and ship owners, to promote the construction of a 
number of small reinforced-concrete cargo vessels, in a 
patriotic endeavour to overcome the steel shortage, 
but they realised the experimental nature of the 
proposal. The use of ferro-concrete as a building 
medium was little known to shipbuilders, so that it 
was considered desirable to obtain the assistance 
of Mouchel and Partners, the Hennebique reinforced- 
concrete engineers, to advise and co-operate in matters 
relating to the actual ferro-concrete construction of 
the vessels. 

Under these conditions, a design was got out for 
a vessel of about 1,150 tons deadweight, and the 
Armistice, just launched, is the first of the class to 
be constructed. An interesting pai ver was read at the 
Institution of Naval Architects,* by Mr. T. G. Owens 
Thurston, Managing Director ot the Sompany, in which 
he described the design, and gave details of the vessel, 
and it is only necessary here to treat the subject 
broadly. The principal dimensions are as follow :— 


Ft. In, 
Length between ae . 206 0 
Breadth, moulded .. iad 32. «(0 
Depth, moulded... cai fs 19 6 
Draught, when loaded. els 15° 6 
Indicated horse-power -aaniatg nce. 5 
Speed (about) jo . 7} knots, 














* See ENGINEERING, vol. ov, pages_335 and 359. 
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1. SHuTTERING FOR FRAMES AND PaRT oF SHELL. 




















Fre. 2. View or SHvuTTERING aT THE Bow. 


The vessel is a single-deck cargo steamer, with two|and Board of Trade requirements, and is classed A.1 
holds, the forward one having a total capacity of about | experimental. The vessel is rigged as a two-masted 
42,000 cub. ft., the after one a capacity of about | fore and aft schooner of.the single-deck type, and has 
21,000 cub. ft. The vessel has been built to Lloyd’s| straight stem, and elliptical stern. A short full poop, 
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37 ft. long, and a top-gallant forecastle 24 ft. long. 
The entire hull of the vessel, including the poop, 
bridge-house and forecastle, &c., is constructed of 
reinforced concrete. The accommodation for the 
captain, officers end engineers is fitted in the poop, 
ne the Socal is ball etiek the crew in the forecastle. 
A deck-house is built adjoining the boiler casing over 
chart-house, and a wireless room, with a steering house 
over, forming the support for a flying bridge and 


wheel-house, oe 

m The machinery boilers are placed aft. There 
are two cylindrical boilers, of 9 ft. 6 in. diameter by 
9 ft. long, constructed to work to a pressure of 140 Ib. 
per square inch. The engines are of the compound 
surface condensing type, having cylinders 15} in. 
and 33 in, by 24-in, stroke, coal rs are 
built at the fore end of the engine room, extending 
over the full width of the vessel, and having a capa- 
city of 50 tons, 

» A steam windlass is supplied and fitted on the fore- 
castle deck, and three horizontal steam winches, with 
double cylinders, 7 in. by 10 in. st.oke, are arranged 
one st each of the three hatches to deal with the cargo. 
Steam and hand-steering gear is fitted complete. 

The pumping ments on the vessel are pro- 
vided for by means of steam suctions fitted to ane 
from the pe Me as required by Classification Societies 
rules, A hand “* Downton ” pump is placed on the main 
deck, and a 4}-in. hand pump is fitted at the fore end. 

We publish on the two preceding several 
views of the vessel being constructed. Fig. 1 shows a 
general view of the vessel with the shuttering in position, 
while in tne adj.cent berth the bui.ding of a motor 
ship is being commenced, and in the foreground are 
seen reinforcing bars, &c. Fig. 2 shows a general view 
from the bow of No. 99 (the Armistice), giving a clear 
idea of the shuttering forthe frames. Fi ty ted the 
cargo ship No. 99 to the right, and cargo ship No. 100 
to the left, illustrating also the vertical shuttering, 
while in the foreground are the bars for reinforcement, 
In front of the cargo ship No. 99 is the concrete mixing 
machine, Fig. 4 is an interior view of one of the shi 
with the shuttering for the double bottom and the 
frames, Inserted are the vertical reinforcement bars, 
with the hooks at the top, for staying the frames to the 
main deck. Fig. 3 shows the work in an earlier stage, 
with the vertical and horizontal shuttering being put 
in place while work is proceeding on the filling in of 
concrete on the transverse members of the double 
bottom. Fig. 6 gives a good idea of the transverse 
section of the ship and of the reinforced double bottom 
and vertical framing. 

The vessel is built on the monolithic principle. The 
details of her construction are dealt with very com- 
ay in the paper read by Mr. T. G. Owens Thurston 

fore menti The steel used for the reinforce- 
ment is Trisec bars, which is a manufactured bar, having 
a very high tensile strength. The concrete is made up 
of cement, sand, and a ite tne a The cement 
used was to the best British S Specification, the 
initial setting time being not less than 50 minutes, 
and the final time not less than 5 hours. The 
sand used was a mixture of coarse and fine grains, 
of from 4 in. gauge downwards, The aggregate 
consisted of granite chippings of assorted sizes, of not 
less than 4 in., and not more than } in. Fresh water 
was by rps A used for mixing up the concrete. 
The method adopted in construction was to build a 
box around the reinforcement bars, in which the 
concrete was poured, and rammed hard round same. 
In order to reduce the timber used, the compan 
adopted a system of steel sheets, suitably stiffened, 
to act as shutters, 

The frames generally are 3 ft. apart, 16 in. deep, 
and 5in. thick. A soli ip pe ry ow about 24} in. 
deep, extends all fore and aft at the deck level. i 
pare is reinforced by bars, bey and 1} in. diameter, 
suitably reduced at the ends. The chine stringer at the 
bilge runs fore and aft, of reinforced concrete, about 
194 in. deep, by 19} in. wide, the reinforcement bars 
being 1} in. amidships, reduced suitably at tne ends. 
The thickness of the shell is about 4 in., and the decks 
3 in. 

The vessel ready for launching is shown in Fig. 7, 
while Fig. 8 shows her “taking the water.” The 
vessel was launched in a fore-and-ait direction, on two 
ways placed 12 ft. apart, having a width of 22 in. 
The ——. on gn ween gt Niger about 1} tons 
per square foot ; total length of wa 
was 313 ft., Silas @-qumhas as Omeih of Or te 
The total poppet pressure was 230 tons. 

Generally speaking, the severe launching conditions 
set out above may be taken as an adequate test of the 
vessel's ability to withstand any stresses which she 
may be called upon to meet under conditions 
of service. ao. oo was taken with this boat 
with regard to al e launching arrangements, which 
has justified itself by the reported success of the launch. 
The vessel was launched over a sea wall, which in 
the ordinary way, would have necessitated a con. 


siderable amount of piling to support the way ends. 
On account certain restrictions regarding the 
channel, no piling was allowed to be carried out below 
this wall. To get over the difficulty, a number of 
floating concrete pontoons were built, and sunk in 
position at the way ends, and upon these was built the 
standing ways. These pontoons can be refloated, 
and moved to any slipway in the yard. It will be seen 
that a considerable saving in cost has thus been 
obtained, while the adoption of the system has proved 
a considerable success from the launching point of view. 
It may be added that soon after this company had 
completed their organisation and obtained a suitable 
site for building a number of such vessels as described 
above, the Government became keenly interested in 
the matter, with a view to placing orders for a number 
of vessels suitable for their own requirements, and the 
company were asked, along with others which were 
formed, to undeitake the construction of ferro-concrete 
barges and tugs for the Admiralty. Insistence on 
delivery of the dumb barges, which, after all, had to 
trust to _— for towing from place to place, interfered 
very greatly with the delivery of the self-propelled 
re steamers which were the object the company 
in view at its inception, but the work on the 
steamers had to be put aside for the barge work. Had 
this not been the case, there would have been a large 
number of these steamers now completed ; the shortage 
of labour, the variation of types, and the necessity of 
approval from various sources, necessarily and un- 
avoidably made for delay, and also increased cost. 





Cuart or Prorerties or Mine Gases.—Among the 
recent publications of the United States Bureau of Mines 
is a Chart on the Properties of Mine Gases, with special 

gard to the s s of the gases and to their physio- 
logical effects. Thus we see in which percentages carbon 
monoxide and dioxide, sulphuretted hydrogen, &Xc., 
begin to produce slight and severe distress, how the cap 
of the flame of the safety lamp looks in the presence 01 
methane, and how poisoned men should be revived by 
the Schaefer method. The tables of properties of — 
comprise the ignition temperatures, critical data, 
explosive mixtures, and analyses of the exhaust gases 
from gasoline locomotives, of afterdamp, of the gases 
produced by the firing of various blasting agents, &c. 
Diagrams are also given showing the percentages oi 
oxygen in air, at which flames (candles, acetylene, 
hydrogen, methane, &c.) would be extinguished when 
the oxygen percentage is reduced, and the diminution 
of the light giving out by lamp under similar conditions. 








British SHIPBUILDING anpD Suarpe-Reparrinc.—Lord 
Pirrie, the Controller-General of Merchant Shipbuilding, 
issued, on the 7th inst., a circular letter, in which he 
states that the shipyards are free to take on private 
work, and shipowners are now in a position to negotiate 
direct with shipbuilders with regard to new construction. 
He adds that the Shipping Controller has agreed to 
authorise shipowners to place their repairs with the 
shipbuilding and ship-repairing firms in such ports as 
they have hitherto been accustomed to use, or wherever 
it may be most convenient for the repairs to be effected. 
Also with regard to repairs abroad, fe states that ship- 
owners may now place this work through their own 

mts, but he urges upon shipowners the prior claims 
of the “‘home yards.” As numbers of men are 
now returning to the ship industry, British 
yards will soon be in a position to resume their old work. 
and it is most essential for our yards to have work 
ready for the men on their return. The results which 
have been achieved during the past year would have 
been impossible had it not been for the great help, 
co-operation and loyalty which have been extended 
by the employers and men in the ship-repairing establish- 
ments as well as shipbuilding marine engineering 
industries, and he again wishes to express his grateful 
thanks to all concerned. 





Pic-Iron anv Street (France).—The British Chamber 
of Commerce, Paris, states that the French Minister of 
Industrial Reconstitution has decided, in agreement 
with the producers and the principal syndicates of 
consumers, that the restrictions and formalitics for orders 
for steel from French works will cease as from Decem- 
ber 18. The production is, in fact, now considered 
suffiient to meet demands. Priority of delivery will 
continue to be granted for steel required for recon- 
‘Btruction purposes in the liberated regions. Thanks 
to measures taken recently to lower the price of coal, 
maximum prices have now been fixed for steel. ‘Lhe 
basis price for commercial steel will be 60 francs per 
100 kg. on rail at works, which constitutes a drop in 
price of 35 francs compared to previous prices. The cost 
of pig-iron will be reduced in same proportion. For 
hematite pig-iron, for instance, the price, which was 
ocho “ase Of all Tormaalieie aecsdes sowed tr 

suppressing o' s for Ts y 
consumers with caleting works in France, will facilitate 
the speedy resumption of economic life. Detailed 
schedules of — will shortly be published, and these 

rices will hold good for orders placed as from Novem- 

r 11, 1918, and will remain in force until March 31, 
1919. No further reduction in price may be © ted 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scotch Steel Trade.—As is usual in normal times a 
rather poor start was made when the works resumed 
on Monaay, aiter the New Yearholiday. ‘Lhe long strain 
of constant and arduous work has been very severe, 
and now that the urgent necessities of the war no longer 
exist the men have been in no hurry to return to the 
tasks awaiting them. Steel is in such heavy demand 
that every mill will be actively employed tor many 
months to come, while if orders continue to flow in 
as they have since the signing of the armistice there is 
every likelihood that further extensions will be rendered 
necessary. Although Government is now out of the 
market to a great extent, general constructional work 
will take its Poe and the arrears which have to be 
made up will keep all the available plant occupied. 
In the shipbuilding yards also, large quantities ot plates, 

and sections will be required ior the heavier 
class of vessel which will now be built instead ot the 
light Government craft. It is fully expected that 
export will develop very shortly, as soon as the more 
pressing needs ot home consumers are got well in hand 
and better transport conditions are possible. A consider- 
able amount of repairs to plant and machinery has been. 
put through during the holidays. 

Malleable Iron Trade.—So far there is no appearance 
of Government relaxing its control over malk able iron, 
@ circumstance which will do much to steauy the market 
until business returns once more to normal conditions. 
Manufacturers have reason to be pleased with the 
exceptionally brisk demand for malleable iron, and 
every effort will be made to satisiy this demand in the 
best manner possible. Meantime, of course, the home 
market must receive first consideration, but as pivotal 
men are demobilised and iron workers and miners return 
to their former employment the present tension will be 
greatly relieved, and an extensive development of export 
trade put in motion. Considering what export means 
to the country generally, manufacturers are naturally 
anxious not only to have it reinstated on its former 
level but to push ahead and give it a greatly increased 
importance. An advance of 15s. per ton has taken place 
in the price of “‘Crown” bars tor home consumption, 
and 18/, 10s. is now quoted net at works. 


Scotch Pig-Iron.—In the pig-iron industry smelters 
have much lee-way to m up before supply and 
demand run on an even level. ‘he cessation ot work 
in the iron and egret =| establishments has enabled 
smelters to make some little headway, but the end of 
the holiday period will probably leave them still much 
in the same position as formerly. The scarcity of 
foundry iron, which has been a feature of the industry 
during the years of war, still continues, although there 
is every expectation that this drawback will soon be 
remedied by many of the furnaces now being used in 
the production of hematite being put on again to the 
production of foundry iron. 


Clyde Shipping Impr ents.—The expected boom 
in trade and shipping is already being anticipated by 
enterprising communities and organisations, and amongst 
these the Greenock Harbour Trustees have made a very 
good beginning by the reinforcement of the concrete 
quay and deep-water berth at Princes Pier. With a 
length of about 500 ft. and a depth of 26 ft. at ordinary 
low water spring tides, the new berth has sheds and 
warehouses adjoining which, it is e ted, will be of 
the greatest Dg benefit to the shipping interests of 
the town. the opposite bank of the river a proposal 
to construct a whart or dock at Bowling has just been 
mooted, and a practical offer has been made to a 
Committee of the Old Kilpatrick Parish Council. The 
projected scheme embraces not only the construction 
of the dock to be used for the discharge of steamers and 
as @ coaling station for vessels sailing from the Clyde, 
but also the erection of a number of workmen’s dwellings. 
Should the project ultimately take practical form, it 
should mean the —— of an era of ——— 

rosperity with the quiet little township of Bowli 
pase lh for its connection with Henry Bell ond be 
pioneer steamship Comet. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Death of Mr. J. R. Heckley.—A iamiliar figure in 
business life in Sheffield passed away last weck in 
Mr. J. R. Heckley, secretary of Messrs. Vickers, Limited. 
Mr. Heckley would have completed his half-century 
service with Messrs. Vickers next month. When he 
was appointed in his twenty-third year the clerical 
staff at the River Don works numbered only 15. He 
has served — four chairmen, and devoted practically 
his whole life to the service of the company, in whose 

phenomenal progress he took a keen personal pride. 


Iron and Steel.—The long holidays make it difficult 
to judge the general trend of business. So far as can be 
ascertained, however, there is no cessation in the flood of 
orders which has been pouring into the city since the 
armistice. The difficulty with regard to fuel, it is hoped, 
will soon be overcome. The colliers have come back in 
such numbers as to idly send up the output of the 
pits and relieve the shortage which has been such a 
serious handicap for some months past. All round, 
the new year has opened with full order books, and 





before that date. The Caamber of Commerce calls 
special attention to the fact that all formalities for stec! 
P by consumers with producers in France are 
suppressed, and the visas previously required are now 





superfluous. asa ig-iron, however, the Comptoir 
cal Répartition de Caasc wll be tommpenacile maintained. 





d bilisation proceeds at a much more rapid 
rate than has been the case, serious difficulties will be 
experienced at an early date owing to sho of labour. 
In railway steel, something like a boom is ady being 
experienced. All the local lants are now rolling rails 
up to their full capacity, heavy inquiries are coming 
in for axles, tyres, springs and other material. The 
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demand is on behalf of both home market and foreign 
companies. In the crucible steel trade business is taking 
up, and as plants are rapidly being adapted to pre-war 
trade and new products, a steady improvement may be 
anticipated. Some anxiety is felt whilst British 
steel makers are opening their peace trade campaign 
with the serious handicap of an advance in prices of 
from 4i. to 5l. per ton, their American competitors, 
according to advices received, have already decided on 
a reduction on their existing maximum . Keen 
interest is being taken in the developments at the 
Applied Science De ment of the University in the 
interests of the cutlery, tile, edge tool and saw trades. 
The a | ge Rag ed has made 
substanti rogress. At a largely-attended ti 
it was meet as agreed to form separate technical 
societies for the file, tool, machine knife and saw 
industries. The formation of such societies will, it is 
hoped, enable all sections of the industries to meet on a 
common platform for discussion, and by working in 
conjunction with any research associations which may be 
established, keep in touch with all progressive move- 
ments. 

South Yorkshire Coal Trade—A steady demand 
continues for all descriptions of fuel. The collieries 
have not yet got over the holiday period. Christmas 
and New Year stoppages, notwithstanding, the large 
number of men who have been released from the Army 
have seriously interfered with output, and the shortage 
is general. t steam hards are in s request, 
especially for railway purposes, and the i con- 
sumption having again increased, the demand is con- 
siderably greater than can be satisfied. Heavy calls 
are still being made for tonnage for Admiralty use, 
shipments from the Humber ports being chiefly confined 
to this department. Cobbles, nuts and slacks are all 
firmly held, the bulk of the output going on contract 
account. A somewhat serious situation arisen at 
many of the inland gas works. The holidays taxed 
their resources, and stocks being exceptionally low 
difficulty was found in maintaining even a limited 
supply. In response to appeals the Coal Controller 
rama § orders in several cases for emergency supplies. 
In household sorts, the demand continues very heavy 
in spite of the fact that a good deal of manufacturing 
coal has been diverted for domestic use. Merchants 
report that they have a large accumulation of orders in 
hand. All classes of coke are scarce and prices at the 
maximum. Quotations :—Best branch handpicked, 
27s. to 28s.; Barnsley best Silkstone, 278. to 278. 6d. ; 
Derbyshire best brights, 25s. to 26s.; Derbyshire house 
coal, 22s. 6d. to 238. 6d.; best large nuts, 22s. 6d. to 
23s. 6d.; small nuts, 21s. 6d. to 22s. 6d.; Yorkshire 
hards, 22s. 6d. to 23s. 6d.; Derbyshire hards, 21s. 9d. 
to 22s. 9d.; best slacks, 18s. to 19s.; seconds, 16s. to 
18s.; smalls, 13s. to 14s. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppLesBROUGH, Wednesday. 

The Cleveland Iron Trade.—This week business has 
been resumed in earnest, and inquiries for Cleveland 
foundry iron on both home and foreign account are on @ 
huge scale, so much so that only a small proportion of 
the business offered can be accepted. Furnaces are not 
working at all well, and the result is a larger pro jon 
of output of the lower qualities than of foundry rip- 
tions. Thus forge iron is quite plentiful. Distribution 
of Cleveland pig-iron t home cust s continues 
to be hanapaselt by truck shortage, though the situation 
is less acute than it has been. Freights for coastwise 
shipments are high. Shipments of veland pig-iron 
to France are maintained, but loadings for Italy are 
suspended owing to congestion at Genoa. Licences for 
despatch to neutrals are still very difficult to obtain. 
For home consumption, No. 3 Cleveland pig-iron, No. 4 
foundry, and No. 4 forge, all stand at 95s., and No. 1 is 
99s.; whilst for e rt No. 3 and the lower qualities 
are quoted 145s., and No. 1 is 150s. 

Hematite Iron.—There is a slightly easier feeling in 
hematite due to recent holidays, but output finds a very 
ready inarket, and with home needs still very urgent, 
hardly any iron is available for shipment abroad. Though 
there is no immediate prospect of increased output 
efforts will doubtless be made in that direction at the 
earliest opportunity. Mixed Nos. are 122s, 6d. for home 
use and 172s. 6d. for export. 

Foreign Ore.—There are inquiries in the market 
for foreign ore. Though they are carrying large stocks 
consumers are pre to buy over the current quarter. 

Coke.—Coke keeps strong, and labour trouble threatens 
to increase the scarcity. Up to the present, however, 
supplies to blast furnaces are coming forward satis- 
factorily. Medium furnace coke is 33s. at the ovens, 
and low phosphorus quality 35s. 6d. at the ovens. 

Manufactured Iron and Steel.—Work has been resumed 
at the finished iron and steel works, and as manufacturers 
have heavy contracts made, and orders are coming in 
apace, the outlook is very bright. Output promises to 
be on a huge scale for some time to come. Iron bars 
have been advanced ll. to home buyers. To home 
customers the following are among the principal market 
quotations :—Common iron bars, 15l. 108.; steel vo» 
bridge and tank plates, 111. 10s. ; steel angles, 111. 28. 6d. ; 
steel boiler plates, 12/. 10s. ; chequer plates, 13/.; steel 
joists, 11/. 2s. 6d.; heavy steel rails, 101. 178. 6d.; 
and steel billets, 101. 7s. 6d. to 11l.; whilst ee 
export prices include: common iron bars, 20/.; stee 
ship bridge and tank plates, 161. 10s.; steel angles, 
161. 2s. 6d.; steel boiler plates, 17/. 10s.; chequer 
plates, 18/.; steel joists, 161. 2s. 6d.; heavy steel rails 
151. 108. ; and steel billets, 132. 10s. to 151i. 





lj} tons. It is intended to 





Consett Steelworkers’ Wages.—According to the official 
return. received from the secretaries to the of 
Conciliation and Arbitration for the manufactured iron 
and steel trade of the North of England the average net 
selling price of steel plates at Consett for September, 
October and November was such, as, in accordance with 
the agreement entered into on March 30, 1896, to increase 
steel millmen’s wages for the current quarter by 2} per 
cent., bringing the rate to 82} per cent. above the 
standard. Since the outbreak of war the Consett men 
have had advances equal to 70} per cent. conceded to 
them. 


The Shipyard Strike.—Men out on Tees-side owing to 
dissatisfaction with the 47-hours’ week system of work 
number 10,000. Whilst there seems to be a pronounced 
feeling in favour of a 44-hours’ week, the principal 
grievance appears to be compulsion to work from 7.30 
a.m. to noon without a break for breakfast, many 
e ees declaring that in order to be at work by 
7.30 they have to leave home between 5 and 6 o'clock. 
Many live at a distance, and they complain that the train 
service to work is very inadequate. 





| NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Local Markets.—There is very little change to 
report in the general situation. At the end ot last 
week fears were entertained that collieries might be in 
difficulties over their stems, but an improvement has 
set in in this respect; arrivals are exceeding sailings 
this week, and collieries are now well stemmed. Outputs 
are fairly regular, although the expectations of a sub- 
stantially increased production have not so far been 
realised. Approximately 6,000 ininers returned from 
the Army have been reinstated at the collieries, but 
production at many pits is still disappointing, and there 
is not enough coal to go round. Quotations are given 
to neutrals, but these are purely nominal, as there are 
only very small quantities released tor private trading 
purposes. The position in regard to the supply ot 
Ppitwood and Seago facilities is by no means satis- 
iactory. The supply of wagons as between pit and port 
is better than it was, but for inland trafiic it is inadequate 
and there are still complaints of long delays in the return 
of empties. The local Allocation Committee is doing its 
best with the restricted quantity of pitwood available. 
The supply, however, is not enough to meet current 
— , and arrivals of oversea supplies are far below 
no! 


Newport.—The Monmouthshire collieries are all fairly 
well stemmed, and although restricted in quantity, the 
supplies reaching the port for shipment are regular. 
Production, however, is still capable of material improve- 
ment, and in this respect the collieries have still to gain 
the full benent of the services of the miners who have 
been demobilised and have resumed their old employ- 
ment in the pits. Salesmen are experiencing no difficulty 
in the dis of small as well as of large coal. It is 
unders that the request of the steel producers for an 
augmented supply of gas coal will shortly be the subject 
of an interview with fe Coal Controller. 


Anthracite Miners Strike Threat.—About 14,000 miners 
have tendered 14 days’ notice to terminate contracts 
with the anthracite district unless a settlement is arrived 
at in regard to points of dispute which have arisen. 
The two chief questions at issue are the demand for 
Friday pays at two collieries in the district and a claim 
for workmen’s trains at one of the local railways. The 
matter has already been referred to the Coal Controller, 
but the men are dissatisfied with the reply given by 
Sir Guy Calthrop. Although the disputes le affect 
two or three collieries, the men, throughout the district, 
have resolved to resort to # sympathetic strike, if 
necessary, in order to secure the demands of the particular 
men concerned. Some surprise, therefore, was expressed 
at the fact that the Executive Committee of the South 
Wales Miners, at its meeting at Cardiff on Monday, 
endorsed the action taken by the men. It is, however, 
anticipated that a settlement will be effected, and that 
the notices will not be acted upon. 





Tue Royat Sanrrary Instrrvte.—This institute 
has issued a list of the of lect and demonstra- 
tions to be delivered during the coming = term, 
and commencing in February. The list can be obtained 
from Mr. E. ite Wallis, Director and Secretary, at 
the Offices of the Institute, 90, Buckingham Palace- 
road, 8.w. 1. 








TrapInc wits tHe Enemy Act.—The Controller of 
the Fi Trade Department sends a new series 
(No. 72) of additions to the Statutory List of firms of 
enemy nationality or enemy association with whom 

Tsons in the United Kingdom are forbidden to trade, 
Copies of this list can be obtained at e trifling cost from 
the — rE of Publications, 


H.M. Stationery 
Office, 


perial House, Kingsway, W.C. 


Srocxs or Non-Ferrovs Metats.—In order that 
the trade may know the position in regard to stocks of 
the important metals, the ee particulars are 
published of the stocks (exclusive of old metals 
scrap) in this country in the 
of Munitions, on January 1, 1919: Copper, 36,000 tons ; 
spelter, G.O.B., 22,273 tons; spelter, refined, 8,017 
tons; aluminium, 11,957 tons; soft pig lead, 62,852 
tons; nickel, 2,096 tons; antimony regulus, 3,508 
blish at monthly intervals the 
stocks held on the first day of each month. In addition 
to the above the Minister holds large quantities of scrap, 
mainly brass, of which it is impossible to give any 
particulars at present. 





and: 
ossession of the Minister | Elec 





NOTICES OF MEETINGS. 


Tae Junton Institution or Enomerns.—Friday, 
January 1U, at 7.30 p.m. Lecturette: “ Warming 
Buildings by Hot Water,’’ by M. H. Jones. 

Tue Britise Founprymen’s Association: Lanca- 
SHIRE Brancu.—Saturday, January 11, at 4 p.m., 
in the College of Technology, Manchester, Mr. G. C. 
Swift, of Patricroft, Manchester, will give a paper on 
“ A Brass Foundry Problem,” with notes on the melting 
of non-ferrous metals. 

Tue Mancuester Association or ENGINEERS,— 
Saturday, January 11, when a paper on “ Iron and Steel 
Electric Furnaces ”’ will be read by Mr. J. Bibby, London, 
Member. The chair will be taken at 6.30 p.m. 

Tue Starrorpsaire Inon anp Street InstireTs.— 
Saturday, Jan’ 11, at 6.30 p.m., at the Institute, 
Dudley, Mr. F Somers (vice-president) will read his 
= ard “The Handling of Materials in Iron and Steel 

orks. 

Tue Surveyors’ InstiTvuTI0N.—Monday, Jan’ 13, 
at 5 p.m., @ paper on “ ‘Lhe Second Report of the Com- 
mittee dealing with the Law and Practice relating to the 
Acquisition and Valuation of Land for Public Purposes,” 
will be read by Mr. Eustace Hills. 

Tue Oxevetanp InstiruTion oF ENGINEERS.— 
Monday, January 13, at 6.30 p.m., in the Hall of the 
Cleveland Literary and Philosophical Soviety, Corpora- 
tion-road, Middlesbrough. Paper by Major H. G. Scott, 
Marton, on “The Practical Management of Blast- 
Furnace Plants in Cleveland.” 


Tue Norts-East Coast Institution or ENGINEERS 
AND SHIPBUILDERS.—Tuesday, January 14, at 6.15 p.m., 
in the Lecture Theatre of the Literary and Philosophical 
Society, Westgate-road, Newcastle-on-Tyne, the following 
paper will be read and discussed: “The Economic 

cet of Merchant Ships,” by Mr. Alexander Urwin, 
A.M.N.E.C. Inst. 

Tue InstiruTIon oF Crviz Enoineers,—Tuesday, 
Janu 14, at 5.30 p.m. Papers to be submitted tor 
discussion: “Slips and Subsidences on the Ceylon 
Government Railways,” by Mr. Austin George Cooper, 
M.Inst.C.E.; ‘* Pietermaritzburg-Riet Spruit Devia- 
tion,” by Mr. Frederick William Scott, M.E., Assoc.- 
M.Inst.C.E. And ballot for new Members. 

Tue Instirution or EtecrricaL ENGINEERS 
(Scottish CenTRE).—Tuesday, January 14, at 7 p.m., 
at the Princes-street Station Hotel, Eudinburgh. Paper : 
“ The Supply of Single-Pnase Power from 
Systems,” by Professor Miles Walker. 

Tue Royat Mereorotoaicat Sociery.—Wednesday, 
January 15, at 5 p.m., in the Rooms of the Geological 
Society, Burlington House, Piccadilly. Business: 
Annual General wige vm Bi 5.15 p.m., and Address on 
** Meteorology : the Society and its Fellows,’’ by Sir 
Napier Shaw, D.&c., F.R.S., president. 


Tue Royat Society or Arts.— Wednesday, January 
15, at 4.30 p.m., Ordinary Meeting: “‘ English Carpets,” 
by Mr. A. F. Kendrick, Department of Textiles, Victoria 
and Albert Museum. Thursday, January 16, at 4.30 

-m., Indian Section: “ Coal and Mineral ‘Traffic on the 
ndian rey by Mr. H. Kelway-Bamber, M.V.O. 
Sir Cnarles H. Armstrong, chairman, Great Indian 
Peninsula Railway Company, will preside. 

Tue Royat Instirvution or Great Barrrar.— 
Friday, January 17, at 5.30 p.m., a discourse will be 
delivered y Professor Sir James Dewar, LL.D., D.8c., 
F.R.8., M.R.I. The subject will be “ Liquid Air and 
the War.” Afternoon lectures at 3 p.m.: Tuesday, 
January 14, Professor Spenser Wilkinson on ‘‘ Lessons 
of the War” (Lecture T} Thursday, January. 16, 
Professor J. Norman Collie, LL.D., FRA. on “ Chemical 
Studies of Oriental Porcelain” (Lecture 1); Saturdae: 
January 18, Rev. Canon J. O. Hannay, on “ The Trish 
Literary Renaissance ”’ (Lecture I). 





hree-P. 








THE 


Farapay Soctrety.— oe discussion on 
“The Theory of Ionisation” ‘will be held on Tuesday, 
Janu 21, from 5 to 6.30 p.m. and from 8 to 10 p.m., 


in the ms of the Chemical Society, Burlington House, 
London, W. 1. Sir J. J. Thomson, P.R.S., will preside 
over the discussion. Professor G. Senter, D.8c., will 
open the discussion. Professor 8. Arrhenius (Stock- 
holm), will contribute a paper on “‘The Evidence for 
Electrolytic Dissociation.” Professor 8. F. Acree 
(Syracuse, U.8.A.), will contribute a paper on “ Some 
Investigations bearing on the Present Position of the 
Theory of Ionisation.” Captain J. W. McBain, Ph.D. 
(Bristol), will read a paper on “Some Fundamental 
Problems of the Dissociation Theory in Aqueous and 
Non-A Solutions.” Mr. W. ih Bousfield, M.A., 
K.C., F.R.8., will read the following pers: “On 
Correction of the Transport Numbers oe Combined 
Water”; “‘On the Determination of the Ionisation of 
Aqueous Solutions.” Dr. N. R. Dhar (Paris) will read 
@ paper entitled “‘ Some of the Electrolytic 
Dissociation Theory.” Dr. Henry J. 8. Sand (Sir John 
Cass Technical Institute) will read a paper on “ The 
H of Ions.” Professor Alfred W. Porter, 
D.8c., F.R.8., will read a paper on “The Variation of 
tric Conductivity of Solutions with Concentration.” 
Dr. E. B. R. Prideaux (Nottingham) will read a paper 
on “Pyridine and Ammonia—Estimation and Separa- 
tion.” Captain J. R. Partington, R.E., D.8c., will 
read @ paper on “The Dilution Law.” Dr. H. M. 
Dawson (Leeds); Professor A. Lapworth, F.R.8. (Man- 
chester), Dr. S. R. Milner (Sheffield), Professor J. 0. 
Philip, O.B.E., Professor James Walker, F.R.8. (Edin- 

argh), will contributé to the discussion. The subject 
will afterwards be open for general discussion. 
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YEAR-BOOKS AND ANNUALS. 

Diaries.—The Syren and Shipping have sent us a 
copy of their International Mercantile Diary and 
Year Book for the present year. This contains a 
number of conversion tables, followed by the diary 
proper, having three days to a page, and by informa- 
tion on the various countries of the world, the data 
including the area, population, imports and exports, 
banks, currency, shipping ports, &«.—From 
J. Davis and Co., 30 and 31, St. Swithin’s-lane, E.C., 
we have received a copy of their Electrical Engineers’ 
Diary, which, besides the diary portion, four days to a 
page, gives 425 pages of detailed information on all 
subjects, printed on paper of varied tints, for the 
use of electrical engineers. For the convenience of 
those who wish to carry the publication with them, 
Messrs. Davis issue an edition bound in limp covers, 
which does not include the diary portion.—Messrs. 
Sir W. G. Armstrong, Whitworth and Co., Limited, 
Manchester, have sent us a pocket diary, contained 
in a handsome leather pocket case.—The Pulsometer 
Engineering Company, Limited, are issuing a very 
neat waistcoat pocket diary with some pages of useful 
formule. We ne also received a pocket diary from 
the Clay Cross Company, Clay Cross, near Chesterfield.— 
The Daily Mail Year Book, 1919, a copy of which 
has been sent us by Associated Newspapers, Limited, 
Carmelite House, E.C. 4, contains close upon 300 pages 
of information of very great general interest ; the price 
is ls. net. 

Alimanacks and Calendars.—We have received from 
Messrs. John I. Thornycroft and Co., Limited, 
Southampton and Basingstoke, a copy of their new 
calendar, illustrating large and small Thornycroft 
vessels in a North Sea engagement. Other calendars 
have come to hand from Messrs. H. W. Ward and Co., 
Limited, machine tool works, Lionel-street, Birming- 
ham; Messrs. Edgar Allen and Co., Limited, Imperial 
Steel Works, Sheffield; Messrs. Clayton and Co., 
Karrier Works, Huddersfield ; Messrs. Hulse and Co. 
Limited, machine tool manufacturers, Ordsal Works, 
Manchester ; Messrs. George Fletcher and Co., Limited, 
specialists in colliery, mining and cement works plant, 
Derby ; Messrs. Jones and Shipman, Limited, machine 
tool manufacturers, Leicester; Messrs. Peckett and 
Sons, Limited, locomotive builders, Bristol; and 
Messrs. Brown Brothers, Limited, cycle, motor and 
tool manufacturers, Great Eastern-street, London. 
We have also received a refill from the Welin Davit and 
Engineering Company, Limited, 5 Lloyd’s-avenue, 
E.C. ; a calendar from the Anglo-American Petroleum 
Company, Limited, 16, Finsbury Circus, E.C. 2, 
showing the Mexican Eagle Oil Company’s gusher, 
Potrero No. 4; a monthly set of refills from Messrs. 
Richard Garrett and Sons, Limited, engineers, Leiston ; 
a weekly tear-off calendar from Messrs. Ashwell and 
Nesbit, Limited, engineers, Leicester, London, and 
other cities; a daily tear-off calendar from the Super- 
heat Furnace Company, Limited, Bradford. Other 
almanacks have come to hand from the General Fire 
Appliance Company, 11, Queen Victoria-street, E.C. 4 ; 
Messrs. W. Ottway and Co., scientific instruments 
manufacturers, Orion Works, Ealing, London, W. ; 
also a nicely got-up combined blotter and diary, with 
memoranda slips from Messrs. Johnson and Phillips, 
Limited, cable makers and engineers, 12, Union-court, 
Old Board-street, E.C. 2; and a daily tear-off calendar 
from Messrs. Tilling-Stevens, Limited, Maidstone. We 
have further received a writing pad with calendar 
combined from Messrs. E. T. White and Co., engineers 
agents and merchants, 1, Albemarle-street, W.1. An 
almanack from Messrss R. Y. Pickering and Co., 
Limited, builders of railway carriages and wagons, 
Wishaw, near Glasgow; one from the Gardner 
Governor Company, Quincy, Illinois ; a desk almanack 
from Messrs. Yeaman and Baggesen, marine and 
general engineers, Dundee and Tayport ; and a daily 
tear-off calendar from Messrs. E. G. Wrigley and 
Co., Limited, tool manufacturers, Soho, Birmingham. 





Larce Sitneie-Prece Botter Heap.—The largest 
boiler head ever made from a single plate is illustrated 
in Power, New York. It is 13 ft. in diameter and is 
1, in, thick. Our contemporary adds that a specially- 
constructed car was necessary to take it from the Lukens 
Steel Company, where it was made, to the yards of the 
Portland Shipbuilding Company. 





Gas and Etecrricrry.—The Coal Controller states 
that the moderation of the heavy demands made upon 
gas and electricity for industrial purposes consequent 
upon the armistice has enabled a larger supply to be 
— at the dis of household consumers. The 

ontroller of C Mines has, therefore, agreed that, 
commencing with the New Year, the allowances of 

as and electricity for fuel and lighting under the House- 

old Fuel and Lighting Order, 1918, shall be increased 
by 25 per cent. For the present this concession relates 
only to England and Wales, and does not apply to 
Scotland. t the same time, it is proposed by arrange- 
ment with the Ministry of Munitions to suspend all 
restrictions on the fitting of gas and electrical equipment. 





REINFORCED CONCRETE 


STEAMER “ARMISTICE.” 


CONSTRUCTED BY THE FERRO-CONCRETE SHIP CONSTRUCTION CO., LIMITED. 
(For Description, see Page 46.) 
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Britise Surrrmnc Distrisurion.—The Shippi 
Controller is most anxious that the tonnage nar sa 
from war service, which is now being re-allocated, should 
be so distributed as to meet all essential requirements. 
He would be obliged, therefore, if shippers, whether 
exporters or importers, experiencing any lack of sea 
transport facilities or any difficulty due to port congestion 
or other cause affecting the free movement of goods 
overseas, would communicate with him, giving full 

iculars. Communications should ad. 
inistry of Shipping, St. James’s Park, London, and 
the cover marked “ Shipping Difficulties.” 





Tue Carrick Borter Furnace.—The Carrick furnace, 
manufactured by the Carrick Engineering Company, 
538, South Clark-street, Chicago, is described in Power, 
New York. The system is stated to consist of a forced 
draught apparatus, a special grate and a proper design 
of the furnace. Air necessary for combustion is forced 
by a blower through ducts leading to the ashpit, and 
it then passes under pressure into the coal bed through 
openings in the tuyere plates of the grate. These air 
openings are oblique and nozzle-shaped, and are so 


—— that the multitude of separate streams of air 
travel through them to the fuel bed. 
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NOTICE. 

Owing to the recent Government 

and to the enormous increase in the price 
paper occasioned thereby, the Proprietors of 
“ENGINEERING” are compelled to advance the 
price of this Journal further from per 
copy. This increase dates from and the 
issue ef Friday, March 1, 1918. The change will 
not apply to unexpired subscriptions. The revised 
rates for new subscriptions are in the 
adjoining column. — 7 : URE: 
dy NOTICE TO © NON-SUBSCRIBERS., ys 
In view of the restrictions now imposed by the 


Government on the importation of paper and the 
consequent shortage of Supplies, Newsagents will not 
have copies for chance customers: therefore readers 
whe wish to be sure of obtaining * ENGINEERING” 
each week sheuld place an order for the Journal 
with a newenwent or _ beckstnll | clerk. 
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GOVERNMENT DEPARTMENTS AND 
INDUSTRY. 


Ir is inevitable that for some time industry 
must be under the influence of Government depart- 
ments to a greater extent than in pre-war days. It 
is to be hoped, however, in the interests of trade 
development and of national prosperity, that this 
influence may be helpful rather than restrictive and 
that in any case it may be a quickly-diminishing 
quantity. For this reason it is in the highest 
degree expedient that all interested in manufacture 
should study carefully the report of the Committee 
appointed by the Ministry of Reconstruction on 
the important subject of the ‘‘ machinery of Govern- 
ment,” because in the course of this report con- 
siderable attention is devoted to those Government 
departments which exercise functions in con- 
nection with manufacturers, and particularly to the 
Board of Trade, the Ministry of Munitions and other 
great spending departments, the Ministry of Labour, 
and to the future supply of raw materials. The 
Committee was representative of many eee 
and was presided over by Lord Haldane of Cloan. 
Its terms of reference did not involve any con- 
sideration of the absorption by the State of private 
enterprises, but were confined rather to the exercise 
of, and distribution by, the Government of its 
functions. We are concerned here only with those 
departments associated with industry, and it may 
be said at once that the Committee are in sympathy 
with the expansion of the work of the Board of 
Trade, or, as they prefer to call it, the Board of 
Industry and Commerce. They, however, seek to 
extend the constitution and duties of the Ministry 
of Labour, which they prefer to term a Ministry of 
Employment, having control not only in private 
factories but in all national concerns where labour 
is utilised. 

The Board of Trade, prior to the war, had widely 
defined and somewhat limited functions. They 
were concerned with all industry and manufactures 
with a few slight exceptions, the most notable being 
the administration of the Factories and Workshops 
and the Mines Regulation Acts, which had been 
entrusted to the Home Office, As a consequence 
of our awakening under war stimulus, there have 





34 | been developments at the Board of Trade in foreign 


trade, in the reorganisation of the consular service 
in foreign countries, and of commercial development 
in the Dominions and in the establishment of an 
intelligence, or general economic, department. But 
it is realised that much remains to be done if this 
Government Office is to be really effective in its 
services to industry. The Committee make much 
of the importance of a “ thinking” section, a fuller 
control over the production and distribution of 
commodities, including assistance towards increase 
of production, and generally the watching over 
and the protecting of the interests of the consumer 
and of the community. The Department, too, it 
is contended, should participate with the Foreign 





Office and with the Colonial Office, in any step taken 
by the Government to develop trade within the 
Empire and foreign countries. An important 
function in the future, if the full hopes of industrial - 
ists are to fructify, is the encouragement and 
development of enterprise along the line of amal- 
gamations, combinations and trusts, or even of 
price agreements. The department should be 
responsible for the correlative obligation of pro- 
tecting the consumer against excessive , and 
to this end it is suggested that they should be able 
to bring to bear on the problems the results of 
experience acquired during the war in the examina- 
tion of costings, the standardisation of processes 
and products, and the regulation of producticn in 
various stages of manufacture. They say “any 
control of prices in particular commodities by such 
devices as the sliding scale of prices and dividends 
under the present Gas Acts would conveniently. 
be administered by the same authority.” Although 
the question of nationalisation was not embraced 
in the ambit of the Machinery of Government 
Committee, they point out that just as the ministries 
of food, munitions, and shipping, and the buying 
of the Admiralty, the War Office , and other depart- 
ments, seriously ‘ae svar the ‘problem, so would 
the nationalisation of railways, canals, mines, &c., 
should this be brought neat. But they take 
the view that the Board of Trade or the Ministry 
of Commerce, ought to exercise towards these State- 
employing departments the same supervision as 
over private undertakings. This is essential if 
aay employers and the workers in private 

tories are to have implicit confidence in the 
reformed Board of Trade, because they could hardly 
be expected completely to trust a Government de- 
partment which was itself engaged in manufactures 
of a more or less competitive nature. Moreover, 
the functions of the istry of Commerce are 
sufficiently comprehensive to demand exclusive 
consideration. If the highest efficiency in pro- 
duction is to be realised, this will “require a 
different range of knowledge, a different ad- 
ministrative method, a different aim, and there- 
fore a different form of expert capacity from that 
involved in determining and maintaining those 
conditions of employment which it is the interest 
of the State, and, therefore the desire of the Govern- 
ment, to secure.” 

sane difficulty arises in the complete severance of 

roposed Ministry of Employment (in lieu of 
ed istry of Labour) and of the reformed Board 
of Trade as a Ministry of Industry and Commerce. 
But the Machinery of Government Committee are 
probably right in their general provision that the 
immediate aims and therefore the policies of the 
two separate Government departments may not 
infrequently conflict. ‘‘ The Fier 2 ion of promoting 
private enterprise may well to projects and 
proposals which take slight account of the probable 
effect upon the conditions of employment, either of 
the persons concerned or of others indirectly 
affected, and these projects and proposals would 
need to be independently scrutiniced and possibly 
modified in order to prevent consequences injurious 
to the community.” The Ministry of Employment, 
on the other hand, must maintain proper conditions 
of employment, and this may involve regulations 
which would seriously affect the productive capacity 
of enterprises, so that a Ministry of Commerce and 
Industry, if it is to conserve the productive interests 
of the nation, must have the power not only of 
independent criticism, but of appropriate modi- 
fication of such regulations. 

The Committee on the Machinery of Govern- 
ment lay down the field of operation of a Ministry 
of Employment as follows: The pr cine a0 
and regulation of the conditions of emplo 
especially as regards wages, conciliation arbi. 
tration, hours of labour, sanitation and safety, 
and special provisions relating to young persons. and 
women ; the co-operation of the State with employers 
associations and trade unions in their functions 
connected with the conditions of employment ; 
the administration of unemployment insurance, 
the employment exchanges and the mercantile 
marine offices, so far as seamen’s em 
concerned (the latter in concert with the 
Trade); the administration of the Trade Boards 
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Acts, the Coal Mines (Minimum Wage) Act, and the 


minimum wage sections of the Corn Production 
Act; together with the supervision of the various 
Boards set up under these Acts; the administration 
of any provision made by the State, either directly 
or through local authorities, for the unemployed ; 
such of the functions of the National Service 
Department as may be continued, so far as they 
relate to civilemployment ; advising the eppropriate 
authorities as to the prevention of unemployment 
by the postponement or forestalling of works and 
contracts. The difficulty here is that there is pos- 
sibility of overtoaeinss if not conflict, with other 
departments, notably, the Ministries of Health, of 
Education, of Home Affairs—to be in future known 
as the Ministry of Justice—as well as the Ministry 
of Finance. But it is thought that the establish- 
ment of standing joint committees, consisting of 
representatives of those departments which are 
concerned with affairs that are common to more 
than one department, would overcome the difficulty. 
One important function of the Ministry of Employ- 
ment would be the collection of information .bout 
the rates of wages and scales of salary, as well as 
the cost of living, from time to time. This informa- 
tion, it is felt, would be invaluable, not only in 
connection with the employment of workers in 
industry, but to those engaged in Government 
factories and in all departments of the civil service. 
We can conceive very great opposition to the 
Ministry of Employment having any control over 
the ns epartments of the Government, 
notably, the dockyards. But here also the com- 
mittee suggest a compromise. The functions to 
be transferred to the Ministry from other depart- 
ments, it is suggested, should include the adminis- 
tration of the factories and workshops. They say 
the concentration in the Ministry of Employ- 
meni of the functions indicated above would seem 
to involve the transfer to the present Ministry of 
Labour of the administration of the Factories and 
Workshops, Shop Hours and Mines Regulation 
Acts, and of the Coal Mines (Minimum Wage) Act 
now under the Home Office ; of the registration and 
sanction of Trade Unions and their rules, now the 
work of the Chief Registrar of Friendly Societies ; 
of the mercantile marine offices so far as concerns 
seamen’s employment, now under the Board of 
Trade; of the Wages Boards under the Corn 
Production Act, now under the Board of Agriculture 
and Fisheries ; and of all functions relating to the 
uel’. able-bodied which are at present 
exerci by the Local Government Board. The 
proposal, it will therefore be seen, is comprehensive, 
and must be very carefully studied in its details. 
A further suggestion of the Machinery of Govern- 
ment Committee is that the Ministry of Munitions 
may be reconstituted as a Ministry of Supplies, 
in order to eliminate competition between 
Departments for labour, materials, and services of 
individual firms ; to ensure that the prices paid and 
the conditions imposed under Government con- 
tracts for various classes of work should so far as 
possible be arranged upon uniform lines ; to secure 
economies in the use of technical staffs (contract- 
ing, accounting, costing and inspecting sections). 
The supplies involved include not only those for 
all the Government departments, notably, for 
defence, but also a certain measure of eontrol over 
supplies to private factories. This, however, is a 
function which ought, as speedily as possible, to 
revert to pre-war conditions, Nor is it intended 
that the new Ministry of Supplies should in any 
way interfere with the design, manufacture and 
inspection of raw material, as has been the case 
with munitions of war, particularly for the army 
and air forces during the war. For these the War 
Office and Air Department must in future be made 
responsible, as any reversion to ante-Crimean days 
would be disastrous. The Ministry of Supply, 
however, it is suggested, should be responsible for 
the “provision of Government printing and 
publications, books, newspapers, stationery and 
office requisites, at t undertaken by the 
Stationery Office as a subordinate Department of 
the Treasury; the provision of furniture, fuel, 
light, water, and household articles for Government 
departments; the provision of all other supplies 
(except any of a highly technical nature obtained 





by particular departments) required or purchased 
by the Government for civil oa eT The business 
of the War Office Contracts Department, as i. affects 
the civil population, and of the Ministry of Food, 
so long as the activities of these departments con- 
tinue, would be proper for consideration under this 
head.” The Committee, very properly, refrain 
from elaborating on this important question of 
supplies, preferring that the scheme should be 
worked out by the Ministry of Munitions. But it 
will be seen from our brief commentary on this 
section of the report that their recommendations 
are of a far-reaching character, and consequently 
the report* should be very carefully considered. 





THE FRENCH BRIEY-LONGWY IRON 
ORE BASIN. 

We have received a copy of the translation of a 
secret memorandum which was addressed at the 
close of 1917 to the German Imperial Chancellor, 
Count von Hertling, and to Field-Marshal von 
Hindenburg, by Law Councillor W. Meyer and 
Dr. J. Reichert, on behalf of the Association of 
German Iron and Steel Manufacturers, and by 
General Manager Voegler and Dr. Ing. O. Petersen, 
on behalf of the German Ironmasters. Dr. Petersen 
is also the editor of the German periodical Stahl und 
Eisen. The memorandum states: (1) That Ger- 
many’s dependence upon foreign countries for its 
supply of iron ore constitutes a very grave danger 
to German industry and to the German State 
and people. It adds, (2) that forethought for the 
future renders the displacement of the Lorraine 
frontier necessary and unavoidable. In the third 
place, it enlarges upon the point that the mining 
lands (in France), which it is proposed by Germany 
to annex, are of enormous value for Germany’s 
national welfare and for her waging of “a future 
war.” A fourth and final chapter is entitled 
**Conclusion.”” The whole of the memorandum is 
very ably analysed in a Foreword by the translator. 

The memorandum states that the iron ore supplies 
to Germany’s enemies are fully assured, whereas 
the German ironfields will soon be exhausted. 
Great Britain, it adds, imports a large quantity of 
ores, and before the war Germany also obtained 
foreign ores from the same countries which supply 
Great Britain; but, the memorandum further 
states, there is a great difference in this respect 
between the situation of Great Britain and that 
of Germany, and it arises from the British mastery 
of the seas. The huge navy of Great Britain 
ensured for that country, even in time of war, its 
overseas imports, whereas Germany was at once 
cut off from almost all the other ore-producing 
countries. The foreword deals with the com- 
parisons made in the memorandum between the 
German iron ore resources and those of France, 
and calls attention to the fact that the German 
authorities do not mention the Bavarian iron ore 
deposits, estimations concerning which were given 
in the German journal Gluckauf as late as March 12, 
1910 (‘* Die Eisenerzvorkommen in der Frankischen 
Alb”), when those deposits were calculated to 
contain 1,700,000,000 tons, a figure which certainly 
represents a minimum. The translator adds in this 
connection that the four German specialists, the 
authors of the memorandum, exaggerate both the 
annual consumption of iron ore in Germany and the 
importance of the French Normandy iron ore 
deposits, with a view to demonstrate that France, 
even were she compelled to give up to Germany 
the Briey-Longwy basin, would still remain in pos- 
session of very great iron ore resources. It should be 
remarked here that the memorandum states most 
candidly that “few people to this day are aware 
that Normandy possesses such rich ore deposits, 
for the German prospectors kept secret from every- 
one the knowledge they had acquired in the very 
last years before the war.” The Germans were not 
always so very pessimistic in regard to their mineral 
resources, for in “‘ Gemeinfassliche Darstellung des 
Eisenhiittenwesens”’ (5th edition, 1903, the last 
edition we have received), a book issued by the 
Association of German Ironmasters, the latter, after 
reviewing the mineral resources of the whole world, 





* The Report, which can be got from the Government 
publishers, is numbered “ C.D. 9230,” and the price is 6d. 





congratulate themselves on the favourable position 
of Germany. The last three lines of the book state 
the following (translation): “. Under all 


circumstances, the prospects of Germany are more 


favourable than those of Great Britain, and this 
applies both to our (the German) coalfields and to 
the occurrences of ore.” Since these lines were 
written, Germany, it is true, has lost Alsace- 
Lorraine, but she has ascertained the value of the 
Bavarian deposits above referred to. 

The memorandum throws emphasis repeatedly 
upon the necessity of shifting the Lorraine frontier 
farther West owing to the German need of iron 
ore and to the proximity of many new and 
immensely important German establishments. It 
does this after comparing, as we have said, the 
mineral resources of Germany with those of 
“* Germany’s enemies,”’ and then it states, practically 
in the light of an afterthought, that “ by annexing 
all such necessary frontier areas, there would be 
incorporated in the German Fatherland a territory 
which for centuries belonged to the former German 
Empire.” This means that if the Briey-Longwy 
district were absolutely barren and contained no 
ironstone in its subsoil, the German ironmasters 
would not think of annexing it, although it might 
have belonged formerly to the German Fatherland. 
Or they might have coveted it simply to increase 
the distance between France and the German 
establishments. Germany’s “ historic right” to the 
districts in question in this latter case still remains 
a secondary argument on the part of the German 
ironmasters who, it would seem, should have based 
their claim first and foremost upon the standpoint 
of history. Their brief historical data go as far back 
as Charlemagne; but the !atter is quite as well 
known in French history as in Germany history. 
Charlemagne, in 800, was made Emperor of the 
West by Pope Leo III, and among the tribes he 
conquered were the Bavarians and Saxons. By 
invoking Charlemagne, France might possibly lay 
claim to a part of the present Germany. 

The figures quoted for the production of steel in 
Germany in 1913, the last complete peace year 
before the war, are as follow, the statements we 
give in brackets being taken from Stahl und Eisen: 
Thomas steel (basic converter steel), 10,630,000 
tons, Siemens-Martin steel, 7,977,000 tons. (This 
is probably made up of open-hearth steel, basic 
and acid 7,610,000 tons, and steel castings 362,916 
tons.) Other steel is given as having reached 
328,600 tons (probably made up of crucible steel 
99,000 tons, electric steel 77,000 tons, and Bessemer 
steel 155,000 tons). 

The figures for 1916 are also quoted, and are the 
following :— 


Tons. 
Thomas steel __.... 7,654,000 
Siemens-Martin steel 8,055,000 
Other steel nara one ia 473,300 
For both years the figures cover Germany, Alsace- 
Lorraine and Luxemburg. 


The fact that so much basic converter steel 
should have been manufactured in Germany. in 
1916, at a time when the country was unable to 
meet any of its own commercial needs and unable 
also to export, the whole activities of the nation 
being exerted in meeting the war requirements, 
is striking and should not be lost sight of. The 
output of open-hearth steel is practically the same 
in 1916 as in 1913. The memorandum states that 
the quantity produced in 1916 would not have 
reached the figure for 1913, owing to the lack in 
Germany of resources in discards and scrap, and 
owing also to the great shortage of labour. 
“ Fortunately,” it adds, “ the successes of our army 
enabled us to secure from the conquered territories, 
besides great quantities of pig-iron, semi-finished 
and finished products, a large amount of discards 
and scrap. In this, we were helped, among other 
things, by pulling down the industrial establishments 
already devastated by war or threatened with destruc- 
tion.” The italics are ours. We may remind our 
readers that one of the addressees of the secret 
memorandum in question was Marshal von Hinden- 
burg, who, we should think, was better than its 
authors, conversant with the pulling down activities 
of the German Army. As it is, the total steel output 
of Germany was 18,935,600 tons in 1913 and 





16,182,000 tons in’ 1916; the latter figure would 
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hardly point to the alleged “great shortage of | 


labour.” 

Reverting to the figures for output quoted in the 
memorandum, it may be surmised that in’ 1916 
no armour plates and very few large calibre guns, 
if any, were built for the German Navy; probably 
no guns, whether for the German Navy or Army were 
then built of crucible steel. We have always 
doubted the German assertion that their guns of 
recent construction were invariably built of that 
steel, considering the quality now obtainable in the 
open-hearth furnace. Krupp guns were manu- 
factured before the war at the Cockerill Works, 
Seraing, and at the Skoda Works, Pilsen. The 
former works have been completely dismantled, 
no doubt because they were “threatened with 
destruction.”” An official of one of these two 
works asked whether he built Krupp guns of crucible 
steel, replied emphatically in the negative; the 
other firm used occasionally to purchase large 
naval gun tubes from outside steel makers, who 
may be said to manufacture tons of open-hearth 
steel for every ounce of crucible steel they produce. 
We believe that several Continentai works still 
continue making crucible steel and also puddled 
iron. They, of course, find use for both metals 
occasionally, but their main object may be said 
to be the training of experienced workmen on 
whom they can rely in an emergency. 

We wish to correct an error which has crept in 
the translation of the memorandum, on page 36. 
The authors are made to say: “. . . This was 
more notable from the end of 1870, when German 
engineers succeeded in putting to practical use the 
English discovery of the Thomas process . . .” 
The passage should read: “. . . . This was 
more notable towards the end of the ‘seventies ” 
and so forth. The German writers could hardly 
claim to have improved a process before the dis- 
covery of that process. We do not know of any 
such German improvement of the basic process. 
In regard to the early statistics of basic and other 
steel output, they will frequently be found to 
cover, besides Germany, also Luxemburg and 
Austria. Even then, in the early ‘eighties, the 
figures of output given in German journals do 
not show sufficiently high totals to point to any 
German improvement of the British process in 
question. The German ironmasters, like the iron- 
masters in every other country, had to overcome 
the difficulties inherent to the manufacture of a 
converter lining, adequate in every respect, before 
they could make a success of the basic process. 
The authors cannot have had in mind the “ Scheibler 
process”; this, so far as we can trace, was patented 
in Germany in about 1886, and it was claimed to 
require a lesser lime addition, to reduce the duration 
of the blow and to give a better yield in steel and in 
phosphoric slag. It was adopted by some German 
firms and was dropped by several. But, given the 
British basic process, or, we should say, when a 
firm had acquired the right against the payment of a 
royalty to use that process, it would seem to us that 
that same firm was at liberty to vary at will the 
addition of baked limestone to suit its own particular 
requirements and conditions, and this variation 
would not appear to be patentable, the addition of 
limestone forming part of the original British 
invention. Be that as it may, the statement that 
“ German engineers succeeded in putting to practical 
use the English discovery of the Thomas process” 
was one which was sure to appeal to von Hertling 
and von Hindenburg, who probably were not so well 
versed in steel manufacture as in other subjects. 
One of our foremost authorities in the manufacture 
of steel, Sir Robert Hadfield, stated at the meeting 
of the Faraday Society on November 12 last, that 
“German metallurgists . . . have only copied, 
absorbed and made use of the principles of French, 
British, American and Swedish metallurgists. I 
cannot remember any specific instance of the 
Germans teaching us any basic principles in ferrous 
metallurgy.” 

The memorandum also lays great stress upon the 
very close connection which exists between the 
steel industry and agriculture, upon the value to 
agriculture of the phosphates obtained by the basic 
Process. In our present brief review, this point 
may be viewed simply in the light of a corollary, 
and we need not refer to it specially. 








It mentions ‘the future war” ad nauseam and 
states that “the displacement of our Lorraine 
frontiers is absolutely indispensable, not only for 
the security of the German Empire in a future war, 
but also for the consolidation of our national welfare 
- « .” Since Germany not only has not obtained 
the French Briey-Longwy basin which she has 
coveted for many years past, but has also lost 
the portion of that basin which is situated in the 

vinces she wrested from France in 1871, it 
would therefore follow that ‘‘ the future war’ now 
becomes to her an impossibility. But there remain 
to her the above-mentioned Bavarian deposits of 
1,700,000,000 tons, upon which she appears not to 
have laid much stress hitherto, and the Entente 
Nations would still have to view contingencies with 
great caution. The question of “the future war”’ is 
outside our province, it is one entirely for the Peace 
Conference to deal with, but we may be allowed to 
connect the matter with a statement made many 
years ago in quite different circumstances by a 
learned British judge. He said: ‘The harness 
of certain horses contains a special strap, called 
the ‘ kicking strap.’ The horse does not know the 
strap is there until it wants to kick; and when it 
wants to kick, it can’t.”” We are quite content to 
leave all these questions in the hands of the Entente 
diplomatists who, we feel sure, will do the needful. 
In conclusion we recommend the report to our 
readers. The English version is published in 
pamphlet form, under the title ‘German Designs 
on French Lorraine,” at the price of 6d. net, by 
Messrs. George Allen and Unwin, Limited, Ruskin 
House, 40, Museum-street, W.C. 1. 





THE SENSITIVE MAN. 

MopeRrn idea and current belief has idealised 
one type of man, primitive in general temperament, 
and has discounted another type by reason of his 
more civilised attitude. The first is the pugnacious 
bull-like individual, square in the jaw and trenchant 
in expression; the second is a more sensitive type 
whose frontage is far less aggressive. All ages 
have tended to produce some marked characteris- 
tics of feature and mien which seem to be peculiar 
to their time and place, as a study of period por- 
traiture will serve toshow. The Elizabethan and 
the Victorian, judging by documentary and pictorial 
evidence, are as far asunder as the poles are apart, 
so much so, that the divergence between Norman 
and Saxon is not more marked. 

It will be contended that the age of Elizabeth was 
romantic and the present day realist ; that imagina- 
tion was the distinguishing feature of the men of 
the English Renaissance, and industry the hall- 
mark of to-day; that in type, following environ- 
ment, great differences must be evident. The classi- 
fication is meant to apply only to the outstanding 
successful man; the leader, captain, and progressive 
ideal human type, in short the prominent man of 
his age. The phrase that it takes all types to 
make a world is true enough ; what is at the moment 
under discussion is whether a type successful in one 
age suffers a large handicap due to non-conformity 
while remaining the same in another. It seems 
on reflection that ruthlessness as a cardinal doctrine 
is to-day suspect if not scrapped entirely—the will to 
power and the power to will, both capable of grave 
abuse. Ifthe present successful and admired type 
needs State restraint of his activities, his success 
may be due more to disregard for the rights of 
others than for any espevial and peculiar capacity. 
Moreover, capacity mental or moral is not the 
point under consideration at all ; the successful man 
may be only half-educated, savage by instinct and 
remarkable mainly for his lack of chivalrous honour. 
No man can sway the multitude, either as a dema- 
yogue, advertiser, manufacturer, producer, adminis- 
trator—unless public opinion applaud ; and, what is 
more to the point, that he enjoys the trust of a 
large section. His influence must inevitably be 
hypnotic rather than based upon pure reason, his 
success must depend upon the acquiescence of the 
community. 

Now it is submitted with some show of reason 
that the type placed on a pedestal a few years ago 
has already been dethroned; he did not really 
exist, save as a convenient hypothesis, and his power 
is now broken, the illusion already spent. The 
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popular rgone great changes since 
the war began and legalised exploitation on a huge 
scale has ceased to gain admiration. It is in fact 
the doctrine of brute force—none the less brutal 
because less physical and more concealed—-which 
has lately suffercd defeat on the battlefields of 
Europe. 

The finest human types have always despised 
success dependent upon prehistoric process 
method, for while the scene has c and the 
weapons been modernised, the underlying principles 
are the same. 

What causes a fine brain to employ itself in the 
intricacies of mechanism, of medicine, of scholar- 
ship, of research, of statesmanship—certainly not 
the hope of wealth beyond the dreams of avarice. 
Even the soldier whose trade is forve lives for a 
different ideal, It is imagination, principle, 
emotion, self-abnegation, which lead to the choice, 
for the straight issue is joined between man and 
nature to serve mankind, not for individual gain 
beyond a reasonable competence. He pits him- 
self against natural force, not against his fellow- 
man, and his life is spent in amclioration of human 
condition and the enlargement of human resource. 

Blank negation of his responsibility towards his 
neighbour will not serve any self-respecting indi- 
vidual. He cannot bring himself to believe that 
might is inheréntly right and. that his mission is 
to trample underfoot the weak and trusting. 

The applause of recent years has all been to the 
man who managed, irres ive of means, to 
become triumphant; forgetting that some are too 
proud to fight for a selfish cause, that undue 
dominance can only be won by disregard of principle 
and of the rights of others. The callous individual 
reacts only to selfish motive, he can witness suffering 
unmoved ; with strong physique he has no sym- 
pathy with weakness, altruism is to him pure folly. 
In one sense his hardness may be accounted unto 
him for righteousness, since he is a reproach to the 
slothful, yet his cunning is small because he fails to 
realise that a man may himeelf be a failure and yet 
succeed beyond all human hope. 

The gentler imaginative, sensitive man, quick to 
react to external stimulus; with more regard for 
pure justice, who endeavours to live void of offence, 
is by the recent false standard, if not quite a fool, 
still an inferior. It is here contended he is 4 finer 
type; you may browbeat him by bullying, but 
such methods of handling do not win his best 
efforts nor his respect. He is a more modern 
product, more civilised, more chivalrous, a better 
type entirely; given sympathetic environment he 
reaches a higher plane of achievement quite naturally 
and without effort. All the real pioneer work of 
the world, its music, literature, art, invention, 
design—all constructive work depends upon idealism, 
impossible to the type voted successful by the 
man in the street of a generation ago. 

With the primeval man in control such men 
receive scant notice, their quick sensitive under- 
standing is resented, counted unto them for weak- 
ness; it is concluded too hastily that the bully 
is the best executive, and the best weapon the club 
of brute force, not the rapier point of exquisite 
delicacy ; yet it seems forgotten, by captains of 
industry in particular, that in the hands of an 
expert the rapier is more deadly than the club, 
also that it is more cleanly and less repugnant to 
men of taste and discernment. It is denied that 
romantic adventure is dead, together with the past 

riod. All industry is an adventure which can 

invested with the spirit of romance, even the 
patient investigations of science achieve romantic 
results, engineering production in particular evokes 
@ fine ardour in the trained engineer. The view 
point may be too near, but romance which demands 
the imaginative, sensitive type of man surrounds 
all modern en’ i The pity is that he is often 
in subordinate positions doing the real endeavour, 
while the control may be vested in hands of another 
order entirely. 

Out of the present era of stress and crisis some 
surprising human discoveries have been made. The 
men who have distinguished themselves greatly 
have not been those whom brute force charac- 
terises—but as might be expected the reflective— 
those whose insight and understanding were quick 














| 
. 
rf 
: 


| 


54 ia es 





ENGINEERING. 








to respond to the call of change and who, in normal 
times, would have been overlooked, so potent is 
the force of a popular illusion. 





NOTES. 
THERMOELECTRIC EFFrEcts. 

Ir scientists were not sufficiently burdened with 
definite tasks, they would do well to put their 
houses in order, settle the hopelessly-confused 
nomenclatures of branches of science and sift the 
accumulated masses of data of questionable value. 
Old facts are constantly being rediscovered and 
discussed from the particular standpoint of the 
observer, with little regard to previous investigations 
and to the general theory. In the field of thermo- 
electricity in particular old facts are frequently 
unearthed again and explained on novel lines ; 
but we do not seem really to come nearer the real 
explanation. Two years ago, Benedicks published 
some experiments of his demonstrating that a non- 
symmetrical tem perature gradient in a homogeneous 
wire gives rise to a thermoelectric current which he 
explained with the aid of magnetic fields ; he con- 
sidered that this was a new effect in a homogeneous 
circuit of the kind which Seebeck had observed in 
1822 in heterogeneous circuits. Others questioned 
his priority and his explanation. In the Journal of 
the Washington Academy of Sciences, of October 4, 
1918, Paul D. Foote and T. R. Harrison, of the 
Bureau of Standards, point out that they have long 
been troubled with parasitic thermo-currents in 
various ways: when one of two crossing wires is 
heated, when one wire is drawn over another, when 
wires of different diameters are joined, when a wire 
or rod is partly grooved and heated, &c. These 
effects really go back to Seebeck and to earlier days. 
Benjamin Franklin and Cavendish observed in 1769, 
that when a hot bar and acold bar are made to touch 
one another, the cold bar becomes positively charged. 
That was a static charge; Ritter proved in 1798 
with the aid of the galvanometer of his days, a pair 
of frog’s legs, that a current flows from cold zinc to 
hot zinc. Seebeck joined two dissimilar metals, 
antimony and bismuth, heated the junction and 
obtained thermoelectric currents ; he then arranged 
the metals in a thermoelectric series which changed 
when the temperature was altered. He also found 
that a current was set up in an asymmetrically- 
heated single wire and he ascribed this current to the 
hardening and softening of different parts of the 
wire. Peltier made the converse experiment of See- 
beck in 1834 ; sending a current round two junctions 
he observed that the hot junction was cooled, when 
the current direction was Sb-Bi, and the cold junction 
heated, or vice versa ; he also found these effects to be 
reversible. William Thomson, in 1856, noticed 
currents in combinations of copper wires, some 
stretched, the others unstretched, and he showed in 
general that an electric current absorbs heat when 
it passes from hot to cold portions in copper and 
evolves heat under the same conditions in iron 
(Thomson effect). Trouton, in 1886, studied the 
currents generated in a homogeneous wire along 
which a gas flame was moved ; similar effects were 
described by Bachmetieff, Egg-Sieberg and others. 
The Benedicks effect looks like a special case of the 
Nernst-Ettinghausen effect, which is the thermo- 
magnetic analogue of thé Hall effect: when one of 
the ends of a strip of metal foil is heated, and the 
other end cooled, there is no current between 
symmetrically-situated points, and there should not 
be any current; but when the strip is placed in 
a magnetic field, such currents are observed, 
and the direction of these currents in iron is 
opposite to the direction of these currents in 
most other metals. Thermo-currents in iron gene- 
rally differ in direction m those in other 
metals; but there is great diversity, and this 
peculiarity is one of the points which the many 
various theories of thermoelectric currents do not 
explain. Considering the importance of the electron 
in all modern electric theories, it is rather striking 
that nobody seems to have attempted yet to give 
an electronic theory of thermoelectric currents. 


MALLEaBLE Cast Iron. 
The composition of malleable cast iron is restricted 
to narrower limits than that of grey iron. It is 
not. considered advisable to use a malleable cast 


iron containing more than 0-2 per cent. of sulphur 
and 0-4 per cent. of manganese ; as to. phosphorus 
opinions differ. Silicon should be present to keep 
down the porosity; too much silicon, above 1-2 per 
cent., favours carbon segregation however. All 
the mechanical properties being much affected by 
the length of the decarburisation period, the influence 
of this period and of the silicon percentage were 
particularly studied in 1917 by A. Leuenberger, 
of Schaffhausen, at the Aachen Technical High 
School (Stahl wand Eisen, vol. xxxvii, pages 513 to 
521 and 601 to 610). Preliminary tests having con- 
vinced Leuenberger that, owing to the irregular 
distribution of carbon in cast iron, little reliance 
can be placed on a few experiments, he proceeded 
to a systematic investigation, which is all the 
more interesting since little systematic work has been 
done on this kind of iron. In the preliminary 
experiments he turned test rods, varying from 
23 mm. down to 11 mm. in diameter, from a malleable 
cast iron containing 0-57 per cent. of silicon, all 
the rods being treated in decarburising furnaces 
for 150 hours. The tensile strengths of the rods 
seemed to remain constant as the diameters were 
reduced from 23 mm. down to 20, 17, 14 mm.; but 
on further reducing the diameter to 11 mm, the 
strength suddenly dropped from 32-5 kg. per square 
millimetre to 24-6 kg. For the further researches 
therefore, 17 charges, each of 600 kg. were cast in 
iron moulds and slowly cooled in them. Ferro- 
silicon was added to vary the silicon percentage 
from 0-17 to 1-08, and 40 specimens were prepared 
for each of the series of tests. The decarburisation 
was effected by heating the specimens, together 
with hammer scale (partly fresh and partly used 
already, to mitigate the oxidation) up to 980 deg. C, 
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INDUSTRIAL NOTES. 

Writtnec in The Federationist for the present. month, 
on the Labour Party’s tasks, Mr. W. A. Appleton 
states that the maintenance of the export trade should 
claim instant attention, because upon this maintenance 
de the well-being of those who are engaged in 
industry. A considered inquiry into the capacities of 
the world’s food-producing centres and an ordered 
effort to secure ample supplies of food at reasonable 
prices, should be put forth immediately. The party 
might wisely turn its attention to the study of industrial 
economics, not for the purpose of controversy, but: for 
the purpose of scientific construction. The war has 
compelled the nation to pawn its resources. Only the 
patience and effort which come with understanding 
will enable these resources to be redeemed without 
disaster. Sooner or later, circumstances will force 
oe the people the truth concerning the real value 
of paper money which is not covered by intrinsic 
reserves, and wheh this day comes a Labour Party 
that has familiarised itself with the facts of inter- 
national trade and finance will be of inestimable value 
to the Empire. 

In the more purely domestic areas the party may 
do much to persuade the youth of the nation to take 
advantage of the educational opportunities which are 
now so freely afforded. 

There is no royal road to success for either parties 
or men. Work for the love of work, and not as a 
means of advertisement, is the condition precedent to 
success, The beatitudes give the earth to the meek. 





The same journal contains an article on “ A Shorter 
wrecking Week,” signed by A.S.E., which we reproduce 
below :— 

ing December the Amalgamated Society of 
Engineers and the unions affiliated to the Engineering 
and Shipbuilding Trades Federation have been taking 
a ballot. vote re a joint recommendation for a reduction 
of the working week to 47 hours, as from January 1, 
19. 


for five periods of 95, 130, 175, 225, 260 hours ; | 1919 


these numbers indicate the total periods, the 
heating-up took twelve hours, the cooling 32 hours 
each time. The first heating reduced the carbon 
contents by 84 per cent., the fifth by 96. This 
decarburisation was less marked as the Si increased 
to 0-65 per cent., and became more pronounced 
again as the Si further increased, the relative figures 
for the reduction in the carbon content by the 
first heat being 84, 67, 74-5 per cent. for the mini- 
mum, medium, and maximum Si percentages. 
The other elements had no distinct influence in 
this respect. The tensile strength decreased with 
prolonged heating, the elongation and contraction 
of area increased decidedly ; the silicon percentage 
had no influence on the tensile strength, and 
counteracted the increase of the latter two quanti- 
ties. The notched-bar impact tests gave higher 
values as the heating was prolonged, rising from 
2 kg. per square centimetre after the first heating 
to 8-4 kg. after the fifth heating ; in the three first 
heatings the increasing silicon percentage made no 
difference, but after the fifth heating the maximum 
silicon percentage reduced the work done in fracture 
to less than half its value for the minimum silicon 
content. The Brinell- hardness decreased with 
heating, the density likewise, the latter especially 
with high silicon percentage. As regards changes 
in length, metal containing 0°55 per cent. of Si was 
not affected by heating; the malleable iron less 
rich in Si contracted, the metal richer in Si expanded. 
The electric resistance determined with a Kelvin 
double bridge increased with raising Si content in 
the untreated metal, this being a cementite resis- 
tance; in the treated material the (ferrite) resis- 
tance decreased to less than half its value, the 
curves being fairly parallel to one another. Rusting 
tests continued for 20 days did not reveal any 
distinct influence of the silicon per centage or heat 
treatment. On the whole prolonged decarburisa- 
tion and low silicon percentage appear recommend- 
able because they make malleable iron tougher, 
though the tensile strength may diminish. 





Tue InpustriaL Reconstruction Councin.—A 
conference on ‘‘ Reconstruction or Restoration’’ will 
be held under the auspices of the Industrial Recon- 
struction Council on Tuesday, the 14th inst., at 6 p.m., 
in the Hall of the Institute of Journalists, 2 and 4, 
Tudor-street, E.C. 4. The chair will be taken by 
Sir Henry Urwick, of Messrs. Fownes Brothers and Co., 
and the opening address given by Major H. J. Gillespie, 
D.8.0., r which will follow questions and discussion. 





No tickets are necessary. 





It is to be regretted that when the members of these 
unions were asked to vote they were not in possession 
of the whole of the conditions attached to this con- 
cession. 

It was stated that the concession carried with it 
the introduction of the “ one-break system,” and that 
“wages and other- working conditions should be 
maintained,’ but Clauses 3, 4 and 5 of the recom- 
mendation were too indefinite for any member in the 
branch to estimate what was covered by them. 

In Clause 3 the unions are to agree to take all possible 
steps to secure the greatest possible output and to 
maintain it. 

This will be quite a new duty for trade union officials, 
as it has been their previous practice to protest against 
the “‘ feed and speed man ”’ in the workshop, and when 
one comes to remember past years and past speeches 
of leaders, one wonders what the members will think of 
their officials filling this office. 

Clause 4 reads: “The economic conditions and 
systems and basis of remuneration necessary in the 
interest of industry shall be the subject of early con- 
sideration, and the parties agree to deal with these 
conditions from a broad national standpoint.” 

This is clearly getting in the “ payment by result,” 
and those who have spent their lives in support of day- 
work wages, and those who have protested loudly 
against piece work, &c., will have to reconstruct their 
positions. 

Clause 5 provides for bringing all these trade unions 
under the provisions for avoiding disputes, at present 
in operation between the Engineering Employers’ 
Federation and certain trade unions. 

Many societies have up to the present refused to be 
subject to these provisions, but the acceptance of this 
recommendation will carry with it their submission 
and their surrender of the right ‘“‘ to go as you please.” 

It is to be retted that the recommendation 
was not comple before submission to the ballot, 
as it is to be feared that friction will arise when the 
scheme covered by Clauses 3 and 4 comes up for review 
by the members in the branches, as only then will they 
realise that the recommendation not only gives but 
takes away. 

It is also to be regretted that in taking this vote 
the whole of the resolution passed by the conference 
of workers’ representatives was not published, and 
we here give the part omitted:— — 

* The conference, in view of the important nature 
of the proposals, agrees that they should be at once 
refi to the executive of each union with a request 
that they be submitted by ballot to their respective 
membership on the definite por nar manger Pe “y 

roposals for securing the application of Clauses 3, 
Hi and 5 shall be submitted te Gath trade union before 
being put into operation.” 

This omission may cause trouble later on, seeing that 
no provision is made for a further ballot on Clauses 
3, 4 and 5 of the members who will be subject to them, 
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hence our contention that it is unwise an | rationing ye and the Civil Industries Com- | the committee. Appeal may, if rary a to the 
incomplete recommendation for balietaaae r-a'| mittee, through whom that rationing has been exer- | Central Steel Committee of the Ministry of Munitions. 
course is apt to lead to difficulties later on. ~ 





Lord Armaghdale presided over the annual meeting 
of the shareholders of Messrs. Levinstein, Limited, 
held on Monday, December 23, and stated that the 
amalgamation between British Dyes, Limited, and his 
company was now nn an accomplished fact. 

He added that prior to the war the Germans had 
acquired a control over the textile trades of all countries 
of the world. It was one of their most potent forms 
of peaceful penetration, the political importance of 
which in India, China, Russia, Persia and the Near 
East had never received proper recognition. In our 
own country, the danger of being dependent upon 
Germany for a supply of dyestuffs was now c to 
everybody, but prior to the war this was not the case. 
When war broke out, a process was going on in Germany 
to absorb all dangerous rivals in the dye industry ; 
the moment that this scheme was completed, and it 
had been very near completion, consumers in this 
country would have realised their danger and would 
have been ready to fight against it, but it would have 
been too late to take effective measures. The Germans 
were, as all knew, specious and plausible while acquiring 
domination, but entirely arbitrary and.unscrupvulous. 

There was, he further stated, a far greater amount 
of chemical talent, in this country than was generally 
realised. A great deal of it was never previously 
enlisted in the public service, but during the war purely 
academic chemists had rendered considerable service 
to the State in investigating new substances and devis- 
ing new processes for offensive and defensive warfare. 
This had brought many university professors for the 
first time in touch with manufacturing requirements. 
Their experience, he trusted, would prove of oe 
both to pure science and also to industry, partic y 
to the dyes industry, which was based on science and 
lived by scientific research. 

The old academic tradition that research work 
which would lead to immediate practical results was 
beneath the dignity of science, was dying out. Nobody 
desired universities to neglect research on subjects of 
abstract and purely theoretical interest, but nobody 
rejoiced more than the leaders of the dyes industry 
at the closer feeling of unity which had been established 
between the leaders of pure science and the leaders 
in the application of science to industry. Brilliant 
men who formerly stood apart were now anxious to 
help, and the practical men who knew how to use their 
assistance welcomed them most cordially, and required 
their aid. He (the speaker) for one, would never 
believe that we in this country, roused at last to battle 
in the domain of science, would prove unequal to our 
task. 

Lord Armaghdale concluded by stating that in the 
last strenuous years’ work the company had received 
the most loyal and whole-hearted co-operation from 
the staff. Work had been very heavy and the hours 
long, but all had risen to the occasion in the knowledge 
that by their efforts they were doing their duty in the 
great struggle. The company’s relations with their 
workpeople had. also been of the happiest, and it was 
his earnest hope that the new corporation would be 
served with the same faithfulness and goodwill as 
the old firm. He offered his own personal thanks 
and those of his colleagues on the Board to the staff 
and the workpeople. 





We are informed that the Derbyshire Miners’ 
Association are making a determined effort to have 
shovels substituted for forks and riddles in filling coal 
in the collieries throughout the country. A meeting 
was held last Saturday at Chesterfield, when it was 
decided to hold lodge meetings on the subject at all 
pits during the ensuing fortnight. It was hoped that 
the change will be brought into general operation on 
Wednesday, the 22nd inst.; the replies of the lodges 
are to be sent to the head offices by the 18th inst. 

This has been for some time past a vexed question, 
viewed from two different standpoints by the miners 
and the colliery owners, the ultimate loser being the 
Nation. We hope an agreement will be arrived at 
between the owners and the men, and that the result 
of the agreement will be that no fraction of the coal 
mined will be allowed to remain underground and 
thus become irretrievably lost. That coal should be 
wasted in this way is much to be deplored. Professor 
Louis, of Newcastle, called attention to the subject 
several years ago. 





With reference to the 47-hour week in the ship- 
building and engineering trades, Messrs. Vickers have 
arranged with representatives of the Barrow workmen, 
to commence this week with the following hours: 
Monday, Tuesday, Wednesday, Thursday and Friday, 
7.30 to 12, and 1 to 5; Saturday, 7.30 to 12. 


With the general release from Government control 
of raw materials used in industry, the necessity for 








cised, is now to be disbanded. 

The committee was appointed by Dr. Addison, then 
Minister of Munitions, in February, 1917, under the 
name of the Priority Advisory Committee. Its duties 
were to investigate the claims of industries threatened 
with hardship or extinction, owing to the shortage of 
raw acer wot and to make arrangements whereby 
they might at least be kept alive, even if not maintained 
at their former level. The committee was composed 
mainly of business men of such standing as to give to 
the traders of the country a feeling of confidence that 
their interests would be safeguarded. The chairman 
was Mr. John Wormald, of Mather and Platt, Limited, 
engineers, Manchester, and his fellow members were: 
Mr. G. E. Alexander (chairman, United Glass Bottle 
Manufacturers’ Association); Mr. Kenneth M. Chance 
(British Cyanides, Limited, Birmingham); Sir Archi- 
bald Denny, Bart. (William Denny and Brothers, 
Limited, shipbuilders, Dumbarton); Mr. Alexander 
Walker (John Walker and Sons, Limited, Kilmarnock) ; 
Mr. Murray Walker (Walker Brothers, Limited, East 
India and South African Merchants); Mr. Henry 
Woodall (director, Gas Light and Coke Company). 

Although the work of the committee was largely 
in trades dependent upon supplies of metals, it dealt 
also with the rationing of chemicals, oils, fats, the 
last-named in co-operation with the Ministry of Food. 
In addition, the committee from time to time, by 
arrangement with the Minister of Reconstruction, 
investigated claims made to him for materials, plant 
and machinery required in preparation for the resump- 
tion of peace-time work or for the starting of new 
industries. 

From the outset, the committee worked on the 
principle of winning the co-operation of the traders 
themselves. No decisiofis were made without con- 
sultation with representatives of the industries con- 
cerned, and the meetings between the two sides were 
full and frank. It has met for almost two years twice 
a week larly, and in its earlier months three times 
a week. The chairman, Mr. John Wormald, has given 
the whole of his time to the work, assisted by Mr. 
Frederick Simmons, and by Miss Fraser as secretary, 
with no other staff. For their valuable services, the 
committee have been warmly thanked not only by the 
Government but also by the traders whom they 
rationed. 








TRON AND STEEL STOCKS. 


In a recent announcement relating to the prices of 
iron and steel it was stated : (1) That the powers of the 
Ministry of Munitions would be used to prevent any 
undue hoarding of subsidised material in anticipation 
of a subsequent rise in price; and (2) that during the 
_ of subsidy, distribution of cheap material should 

made on an equitable basis. 

After di ion with the industries concerned, the 
Ministry of Munitions has now made the following 

ments in these two respects :-— 

1. regards stocks of iron and steel held by makers, 
stock-holders or other persons dealing in or being con- 
sumers of iron or steel, it is considered reasonable that 
stocks should be restored to a normal level out of sub- 
sidised material. It is, therefore, proposed that such 

rsons should be permitted, without any claim by the 
Minis try for repayment of subsidies, to replenish their 
stocks up to a total not exceeding 100 tons above the 
amount held by them on October 31, 1915 (being a date 
prior to the period of control), or October 31, 1918 (being 
a date approximating to the conclusion of hostilities), 
which ever amount may be the greater. On any excess, 
however, beyond these quantities free of rebate, each 
person will be required to pay to the Ministry of Munitions 
@ sum per ton, to be announced at an early date, in 
respect of the subsidies on any such excess held by him 
as at April 30, 1919. 

In order to carry out this scheme, an Order will shortly 
be issued requiring all persons holding, on April 30, 
1919, 100 tons or more of iron and steel or either of them, 
to make a return to the Ministry of Munitions of their 
stocks: (a) At October 31, 1915, or October 31, 1918 
(which ever may be the greater); (6) at April 30, 1919. 
This return will be subject to verification the firm’s 
auditors or by the accountants of the Seinistry of 
Munitions, and will be in accordance with a form shortly 
to be issued. This form will be as simple as possible, 
and will exclude special cl of iron and steel which 
are not subject to subsidy. 

All iron and steel not actually incorporated 
building structure or work in progress will be regarded 
as stock to which the above applies. 

The Order will further contain provisions for securing 
payment to the Ministry of Munitions of the sums 
above-mentioned in respect of any excess stock held on 
April 30, 1919. 

2. In order to secure equity of distribution of iron 
and steel the Minister of Munitions invites any trade 
association or individual consumers who may have 
reason to complain of difficulty in oer y : y osere of 
iron and steel, to seek the assistance of the retary 
of the Area Committee of their locality. Such com- 
— will be dealt with by 9 — bem er nye! = 
if necessary, representatives of the i ry or 
concerned will be invited to attend a special meeting of 





in any 


The names and addresses of the secretaries are as 
follow :— 


Ps Area. Name. Address. 
otland G. W. Lang- 105, West George- 
ford street, Glasgow. 
N.E. Coast W. E. Bowles North-Eastern Bank 
Chambers, Middles- 
bi h. 
South Wales... Henry Cle- 25 to 59, Royal Metal 
ment Exe , Swansea. 
Midlands D. J. Suter... Phonix Buildings, Col- 
more-row, Birming- 
Sheffield N. Thomas... Angel Hotel, Angel- 
street, Sheffield. 
Manchester (in- G. Throssel... Victoria Buildings, 81, 
ce N. Mary's Gate, Man- 
Wales and chester. 
N.W. Coast) 


_ Consumers in London or localities outside the above 
iron and steel areas should communicate direct with the 
Secretary, Central Steel Committee, Ministry of Munitions. 





SHIPPING OF FUEL OIL. ; 

THE Ministry of Shipping forwards the following for 
publication :— 

Various statements have been made relative to ‘the 
“‘double-bottom "’ scheme of c ing fuel oil across the 
Atlantic, and in view of the remarkable results achieved 
by this scheme, a short account of its development and 
working may be of interest. 

The use of the double bott , or t tanks, of 

rdinary cargo st s for the conveyance of fuel oil 
has been known to the Admiralty for many years, and 
certain steamers had been adapted for the possible 
supply of the fleet by this method, It had been the 
rere to convey oil by this means from the Far East. 
1915, the Anglo-Saxon Petroleum Company suggested 
to the Admiralty the possibility of developing this method 
to supplement tank steamers in conveying fuel oil to this 
country, the technical details of the cokers being worked 
out by Mr. C. Zulver, the marine superintendent of the 
company. The policy was ad —but only to a 
limited extent, owing to the impossibility of displacing 
“heavy” cargoes such as wheat, manganese ore, &c., 
which were vitally required in this country. Oredit is 
due, however, to Messrs. A. Holt and Co. for their pioneer 
work in fitting their steamers under the scheme in its 
limited form. 

In June, 1917, owing to the intensive submarine 
warfare, and the enormous growth in the consumption 
of the Navy, it became apparent that unless the quantity 
of tank tonnage were increased to a very large extent 
i , and in a very short time, the stocks of petroleum 
products in this country would sink to an alarming 
extent. It was accordingly decided to give the con- 
veyance of fuel oil absolute ay over all other classes 
of cargo, and the Ministry of Shipping at once worked out 
a scheme, in conjunction with all the principal liner 
companies, for fitting their steamers for the conveyance 
of fuel oil in double bottoms and deep tanks; and no 
time was lost in extending the scheme to tramps. 
Appreciation is due for the good work done in fit 
the steamers to the technical staffs of the liner and other 
companies concerned, and to the Anglo-Saxon Petroleum 


hall 








Company, whose e eers e emplo the 
Minis’ ce of Shipping both in the’ Uni Ringdom and 
in the United States of America, to supervise the work. 


The services of Mr. Zulver were particularly valuable in 
this connection. 

It became necessary in May, 1918, to limit the opera- 
tion of the scheme somewhat in order to c the largest 

ible number of United States troops, on Novem - 

r 5—the reserves of petroleum products having reached 
@ certain level, and it being — to maintain that 
aoe by tank steamer— it was decided to discontinue the 
scheme. 

Apart from the valuable results achieved by this 
scheme during the war, the experience gained of carrying 
oil in this manner will certainly be of value in connection 
with the development of petroleum as a fuel for steamers 
after the war. The following figures in connection with 
the scheme may be of interest :— 


Date of approval of extended 
scheme June 21, 1917. 





Date shipments commenced... July 3, 1917. 
Tons. 
Quantity carried to June 1,1918 ... 746,930 
Total tity to November 11,1918 1,014,570 
Quantity perday __... ot ad 2, 
Number of ships fitted : 
In United om we 430 
In United States of America 331 
761 
Tons. 
Quantity of oi] lost in transit b 
enemy action bse ses owe 15,191 
Quantity of oil lost in transit by 
marine loss ... ove dep . 2,201 
Total 17,392 





Personat.—The directors of Messrs. William Muir- 
head and Co., Limited, of 40, Parliament-street, 
Westminster, call attention to the altered 





ion of 
their firm, which will in future be William Muirhead, 
Macdonald Wilson and €o., Limited. The constitution 
of the company ltered 
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PATENTS AND THE WAR. 


Ir is well known to those accustomed to investigate 
such matters that the fluctuation of applications 
for Letters Patent is a measure of the c of 
industry in the country, and if the industry be con- 
siderably upset, it will immediately be indicated on 
a curve showing the relationship of patent applications 
with respect to time. Such a curve showing how the 

i of the war affected patent applications is 
to be found in Enotverrtnec, vol. xcix, page 53 
(January 8, 1915). 

It is now possible to review the effect of the war 
as a whole on these applications, and the following 
curves show the result. As a standard in the first 
— the curve for 1913 has been drawn, and it will 

seen to be ny a straight line. That for 
1914 begins almost identically, but it will be noticed that 
a sharp turn takes place almost immediately after the 
beginning of the war. The Austro-Hungarian note 
to Serbia, itYwill be remembered, was delivered on 
July 3, and Britain declared war on Germany on 


— 4, 1914. 

1915 and 1916 the curves are again of the order 
of straight lines, in fact, they are almost exactly so. 
Not all the points examined have been plotted, or the 
result would lead to confusion, but sufficient indication 
is given in the diagram. It will be seen, by comparing 
the slopes of the two lines, that there was an increase in 


Feb Oct 





the applications in 1915 compared with the war period 
of 1914, and a further increase in 1916. Similar 
remarks apply to 1917, that is to say, there is again 
om tajeuian, bab these fo an peiad-af Gomme <n the 


curve, 

Coming to 1918, it will be found that the straight- 
line law almost exactly holds to the end of October. 
The remainder of the curve is again a straight line, 
but the slope is steeper than that of the part 
of the curve. The effect is striking on a large scale, 
but is quite clear even on a small scale. 

Examining a diary of the war, the following gives 
the most important events at about that period of 
change rine curve val Me s 

September 25, 1918, om we ; October 
the h aeead Presid Wilson on 

t he has a hed ident to arrange 
for an euhieiian and peace; October 17, Lille and 
Ostend taken; October 20, Zee occupied and 
Belgian Coast cleared; October 20, Bruges taken ; 
October 23, President Wilson’s note to Germany, 
armistice terms referred to the Allies. Evidently, 
therefore, the point of intersection of the two lines 
Se i ea 

regard to the total num applications 
in the several years, they are as follow :— 


1913... ose om rane «.- 30,102 
1914... ms oobi sie ww 24,847 
1915... ave tne a vee 18,225 
1916... i wots web ~- 18,686 
1917... a a» 19,358 


Bergh bettie hs gon eon 
Taking 1913 as a standard, the approximate 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal Markets.) 
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agrams the figures plotted for tin and copper are the official closing cash 


| quotations of the London Metal Exchange, as far as they have been reported, for “fine foreign” and 


“ standard” metal respectively. The prices shown for | 


are for English metal, whilst those for spelter 


|are for American metal, The prices are per ton, The price of tin-plates is per box of I.C. cokes free 
| on board at Welsh ports. Each vertical line in the diagram represents a market-day, and the hori- 


| zontal lines represent ll. each, except in the case 


of the diagram relating to tin-plates, where they 


{represent le, each. On July 7, 1916, the Minister of Munitions issued a list of maximum prices and 
_tegulations governing the dealing in certain metals, &c.; thus the price of hematite pig iron was fixed 


at 61. 2s. 


6d., Scotch at 5J. 14+, and Cleveland at 41. Ils. 6d. per ton. Ship-plates were priced at 


111. 108,, and heavy steel rails at 101, 17s. 67. per ton. (For officia] regulations see page 45, vol. cii.) A 
| new series of prices for iron and steel has been issued, and appeared on pege 646 of our issue of December 6, 


jand on 


pege 23 of our issue of January 3. The Minister of Munitions has also issued certain regulations 


| controlling the prices and dealings in non-ferrous metals; these restrictions were removed on December 17. 





in any year with respect to the preceding year is as 


follows :— 
Per Cent. 
' 1914 .... te vs pet. Bt cee HY 
| Be rhe abe aa a — 27 
1916 .... na de As Taare 
ea tas ws aie. ee a 
1918 uw. + 4 


As a matter of interest, it may be remarked that by 
no means all the applications lodged mature into 
patents. The proportion is of the order of 
50 per cent. e figure for any given year of the war 
period will bear no true relation to what is actually 
happening, because under the temporary rules that 
have been made from time to time, various changes in 
procedure have occurred. According to one of these 
yee yor in the names of enemy subjects were 

lowed to proceed as far as the acceptance stage so 
that they then became open to the public, but no 

ts were sealed on them. in, under the 
lations for the Defence of the Realm a large 
number of cases belonging to certain war classes were 
not allowed to pass as far as the acceptance stage. 
It has recently been decided that these shall 


passed 
for acceptance in March next, it anticipated 
that about 80 per week will be dealt wi Thus the 


proportion of applications in any given year and the 
patents sealed during that will be materially 
altered. Owing to this prohibition of the publication 
of war inventions, it is not possible at- present 
moment to examine the trend of invention during the 
later stages of the war, but figures should be available 
in the near future. 
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BRITISH RAILWAY REFORM. 


A CONFERENCE was held on Thursday, the 2nd inst., 
at Princes Restaurant, Piccadilly, under the auspices 
of the Federation of British Industries, with Mr. Marshall 
Stevens, M.P., in the chair, to discuss the question of 
Railway Reform. Besides the vast interests of the 
Federation of British Industries, which in itself represents 
4,000,000,000/. capital, eight trading associations were 
represented, and many prominent experts attended. 

he following memorandum was read in regard to the 
present position of the State, the railways, traders :— 

Some time before the war a Royal Commission was 
appointed to consider the question of the relation between 
the State and the railways. ‘The sittings of this Com- 
mission have been discontinued during the war. 
Immediately on the outbreak of hostilities the Govern- 
ment, in virtue of the powers they had, took over the 
control of the railways of the country, with the exception 
of one or two important and a few small railways, and 
appointed a number of railway managers, together with 
the President of the Board of Trade, as an Executive 
Committee for the management of such railways as were 
controlled. The connection of the President of the 
Board of Trade with the Railway Executive Committee 
is almost entirely formal. 

The State has guaranteed the railway companies, 
under certain conditions, a net revenue equal to the 
revenue which it earned in 1913. No accounts of 4 
detailed nature have been published by the controlled 
railway companies during the war. The State has in 
effect had the free user of the railways for the transport 
of passengers and goods. The railway executive has, 
during the course of the war, framed regulations under 
D.O.R.A., many of which have brought into operation 
(ostensibly for the period of the war) practices to which 
traders had successiully objected in the past. 

Until, in the recent election campaign, Mr. Winston 
Churchill declared, in answer to a casual question, that 
the State had decided to nationalise the railways, it 
was thought that no final decision had been come to by 
the Government in this respect, pending the report of 
the Royal Commission previoual referred to. It is 
not yet clear whether Mr. Churchill was speaking for 
the Government, or exactly what is meant by nationalisa- 
tion. Whether it means the economic or financial 
ownership of the railways by the State, or whether it 
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means that the State will operate the railways. There 
is a broad distinction between these two methods of 
control. Apart from the political side of the question, 
the traders of the country in the main, are averse to the 
nationalisation of the railways, and are more strongly 
opposed to State operation than they are to State control 
through economic or financial ownership. Whatever 
may the future position as regards the railways, it 
clearly behoves the traders to see that their position 
is improved, by any legislation which the Government 
may introduce dealing with railways. 

A ey Committee of the House . of peaaemeap was 
appoin on August 5, 1918, for “‘the purpose of con- 
sidering what steps, if any, it is desirable to take to 
develop and improve the internal facilities for transport 
within the United Kingdom, to secure effective super- 
vision and co-ordination and to insure that such develop- 
ments and improvements shall be adequate and suitab! 
to meet the national requirements.” 

In their second report ordered by the House of 


Commons to be printed on November 4, 1918, the. 


committee, after setting out various considerations, 
came to the conclusion that the main railway systems of 
the United Kingdom should be brought under an unified 





ownership, and managed as one system if the ti 


_ have arranged an 8-hour 
| servants, and Mr. Churchill has stated that he has 


Thus, during the election campaign, the Government 
doe for many classes of railway 


arranged with the Railway Executive Committee and 
with the Board of Trade, to , if necessary, orders 
for 1,000 locomotives and 30,600 or 40,000 wagons. 

It seems desirable that under these circumstances, 
the traders of the country who contribute so a to 
railway revenue, should give some expression their 
views and desires with regard to the future control of 
the railways. 

The Federation of British Industries y app 
@ Transport Committee, which has been giving a 
Fei of attention to the subject of transport, in 


4) ow | 





its 
. The section of the committee dealing with 
railways, have in preparation, a Bill for submission 
to the executive of the federation, and it is hoped for 
eventual introduction to Parliament, which would be 
applicable whether the economic ownership of the 
railways rests in the shareholders of the individual 
railway companies or in the State. 

This Bill deals with the control of the railways, that is, 
it reforms and extends the powers of the present Railway 
and Canal Commission Court, and it does so in the shape 
of a Railway Control Board. 

This Board, in addition to acting upon its own 
initiative, ordering facilities and as rates, would be 
of a judicial character and would be the ultimate Court 
of Appeal from any decisions or any actions taken in 
connection with the working of the railways, whether 
the railways were worked under an unitied management 
or whether they were worked as of old under the control 
of Boards of different railway companies, so that 
any trader who was aggrieved would have his present 
position preserved to him th h a Board of Control, 
which would have wider and much more effective powers 
than the present Railway and Canal Commission Court 


as. 
Such body must, of course, be quite distinct from the 
ment Committee or committees which would deal 
with the day-to-day administration of the railways. 
The constitution of such Management Committee or 
committees is one that requires careful consideration, 
and is not dealt with in this memorandum. 

It would pe take some little time to obtain 
consensus of opinion as to the constitution of this 
Management Committee or committees, and in the interim 
it would seem desirable that the State should continue 
the present principle of guarantee on the 1913 basis 
and that a Board of Control, such as has been described, 
should be established. 

A lengthy discussion having taken place, revolving 
round the facts brought out in the above memorandum, 
the following resolutions were unanimously passed by 
the conference. 

1, The manufacturers and traders of the country as 
represented by the Federation of British Industries, the 
Association of Chambers of Commerce, the Mansion 
House Association on Railway and Canal Traffic, the 
Traders’ Traffic Conference other trade associations 
represented at this a agreement with the view 
expressed by the Prime Minister of the importance of 
expeditious ‘and economical transport to the trade of 
the country, desire to assure the Government that it 
may reckon upon the co-operation of the business 
community in any well-considered pro to add to 
and to improve the transport facilities of this country. 

2. That before the country is committed by the 
Government to any change of policy in regard to rail- 
ways, it is desirable that the Royal Commission appointed 
some time since to consider the question should complete 
its investigation, or that a Select Committee 


pees to continue the inquiries commenced the 
Select Committee of last year, and that such report or 
Reports should be available before action is finally taken 


by the Government, and that it be an instruction to such 
Royal Commission or Select Committee that ite report 
should be available by June 30 next. 

3. That this meet is unanimously to 
nationalisation of the railways, and considers in any 
form of control which it may be decided to ad the 
Government should not in rf case be conce: with 
the detailed administration of the railways of the romr. 

4. In the opinion of the bodies here represented it 
desirable that the powers of the gor Railway and 
Canal Commission Court should extended and be 
vested in a Board of Control consisting of gery: of 
experience in matters pertaining to transport, that 
the majority of these persons should be appointed by 
the Secretary of State for the Home ment from 
a list submitted by a Joint Committee of representative 





of the improvement and development of the ‘internal 
transport facilities is to be considered from the stand- 

int of efficiency and economy, and with due regard to 
he interests of proprietors, the railway staff and the 


general community. ; 

The committee regretted that, owing to the close of 
the session, it had mn unable to complete the work 
entrusted to it, and is of opinion that Parliamentary 
inquiry by the Select Committee into the tion of 
inland transport should be resumed at the earliest 
possible date in the next session of Parliament. — 

Even if the next session were not the new session of 
a new Parliament, the committee would require to be 

inted; but having regard to the fact that it is a new 
arliament, it is possible that some change in the per- 
sonnel of the committee will arise, when a similar com- 
mittee is again appointed, as presumably will be the case. 

The intentions of the Government as to the Royal 
Commissioner are not known. Whether the Government 
have decided tionalise the railways or not, it seems 
clear that the Government control over railways will 
not be relaxed, although it may take « different form 
from the present. 





associati 


concerned a trade. ie 
5. That pending other arrangements made 
the State with the railway companies, the should 


continue its present guarantee to the railway companies 
controlled by it. 

6. That this meeting is of the dpinion that the Govern- 
ment should be asked to instruct the Railway Executive 
to remove the many restrictions imposed, and reinstate 
all facilities withdrawn during the war. 





Bay Bearincs.—In reference to the fo Order 
made by the Minister of Munitions, namely : Ball 
Bearings Order, 1917, dated November i, 1917, the 
Minister of Munitions now orders as follows: (1) The 

ration of the said Order is suspended 
anuary Ta 18, — py sg | Sore 

suspension not affect previous operation 
the said Order or the validity of any action taken there- 


under or the liability to any penalty or t in 
semuees 9p ony. sentenmnntien or failure to comply with the 
Order prior to such or an: or 





remedy in respect of such penalty or t. 
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ineer and Manager, South Metropolitan Gas Company. 
BRITISH EMPIRE HONOURS. iat Daas, Mann Deen eee 

A: Lone list of intments in, and promotions to, 
the Most Excellent r of the British Empire (Civil 
Division) for services in connection with the war are 
announced in The London Gazette dated January 8. | ' 
We give the names, as far as they can be recognised, 
of those who are engineers or have received honour for 
engineering work. oan 


Sir Charles Edward Ellis, K.C.B., Member of Ministry 
































































holme Buttenshaw, Sectional Engineer, Department 
of Engineering, Ministry of Munitions. Mr. Frederic 
Brandon Cheshire, Inspector at a National Shell Factory. 
Major Thomas Henry Church, late Works Manager at 
an Explosives Factory. For courageous conduct on 
the occasion of a serious fire. Mr. Howard Wilfred 
,}Crack, Teehnical Assistant, Iron and Steel Production 
. .| Department, Ministry of Munitions. Mr. Edward 
Louis Ferguson, Senior Partner and ing Director, | George Dean, Machine Tools Department, Ministry of 
Messrs. Ferguson Bros., Limited, Port Mr. | Munitions. Mr. Terence Armiston Stewart-Dyer, In- 
William Fife, Senior Partner, Messrs. W. Fife and Sons. i 











jing Engineer in U.8.A., Railway Materials Depart- 

i Mr. Hamilton Fulton, Managing Director, Messrs. | ment, Mini of Munitions. Mr. Elias Ewen, Manager, 

of Munitions Council and Representative of the Ministry | Martinsyde, Limited. Lieutenant John Campbell Gard- | Boiler Shop, . Swan, Hunter and Wigham Richard- 
in France and Italy; previously Director-General of| ner, Assistant Superintendent (Guns) at a National 


son, Limited, Newcastle. Mr. Henry Edward Farmer, 
Chief Architectural Assistant, National Shipyards. 
Mr. Reginald France, Deputy Superintendent, Tools 
and Gauges, at a National Factory, Ministry of Muni- 
tions. . James Fraser, Outside Erector, Messrs. 
Sir Wm. Arrol and Co., Limited. 

Mr. James Hutchison Glen, Manager of Dock and 
Repairs Department, Messrs. Vickers, Limited. Mr. 
Andrew Gray, Wotks Manager, The Lanarkshire Steel 
Company, Limited. Mr. George Frederick Greenham, 
Assistant Superintending Engineer, General Post Office. 
Mr. Herbert James Ireland, District Engineer, H.M. 
Mechanics, Royal Military Academy. Mr. William] Office of Works. Mr. William Tudor Jones, Chief 
Thomas Kendall, Chief Engineer of the Transport Khiva. | Inspector at a National Shell Factory. Mr. Edward 
Mr. John Macfarlane Kennedy, Superintendent, Govern- | Kay, Works Manager, Messrs. Thomas Firth and Sons, 
ment Rolling Mills, Ministry of Munitions. Mr. Lucien| Limited. Mr. James Hutchinson Kennedy, Chief 
Alphonse Legros, Chief Technical Assistant, Dilution | Draughtsman, Messrs. Hamilton apd Co., Port Glasgow. 
Section, Ministry of National Service. Mr. John Lewis, | Mr. William Watt Lumsden, Superintendent, Cordite 
Chief Engi . Mercantile Marine. Mr. Frederick| Department, at one of Nobel’s Explosive Company’s 
Charles Lohden, Standard Ship Branch, Ministry of | Factories. 

Shipping. Mr. Thomas McPherson, Chief Draughtsman, Wallsend 

Me James Colquhoun Macfarlane, Manager, Howitzer | and Slipway Engineering Company. Captain Herbert 
Shop, Messrs. Wm. Beardmore and Co., Limited.| Medcalf, Works Engineer, Royal Aircraft Establish- 
Mr. Lauchl Grant McFarlane, Assistant Manager,|ment, Ministry of Munitions. Mr. Henry Edward 
Messrs. Cammell, Laird and Co., Birkenhead. Major} Dilke Merry, Assistant Inspector of Guns, Birmingham 
Murray MacLeod, Inspector of Filled Fuzes, Directorate | District, Ministry of Munitions. Mr. Harold Roland 
of Inspection of Gun Ammunition (Supervisory), Wool-| Morgan, Manager of a National Shell Factory, 
wich Arsenal. Captain Arthur Timothy Marshall,| Ministry of Munitions. Mr. Robert Richardson Mor- 
Assistant Secretary, Department of Controller-General|timer, Chief Draughtsman, The Staveley Coal and 
of Merchant Shipbuilding, Admiralty. Major Robert |Iron Co., Limited. r. William Sidney Pearce, Chief 
Hobart Mayo, tion Director, Aircraft Technical | Inspector of Mines, Admiralty. Mr. William Heath 
Department, Ministry of Munitions. Mr. William Miles,| Peek, Master of Works at a National Projectile 
Section Director, Agricultural Machinery De ment,| Factory. Mr. Edward Llewellyn Pickles, Chief 
Ministry of Munitions. Mr. George Pate, ing|Examiner to the Air Inventions Committee. Mr. 
Director, the Carron Company; Member, Edinbu: Edmund Arthur Norman Pochin, Manufacturer of Rifle 
Munitions Board of Manag t. Engi Com: r}| Gauges. Major Frederick Ernest Pollard, Sub-Section 
George Patterson, R.N.R., Chief Engineer of the Trans- | Director, Technical Department, Aircraft Production, 
port Aquitania. Mr. William Littlejohn Phillip, J.P.,| Ministry of Munitions. Mr. Richard John Prichard, 
Joint Managi Director, Messrs. Spencer and Co.,| Chief Engineer of the Transport Greenore. Mr. Herbert 
Limited. Mr. John Quayle, Chief Engineer, Mercantile | Charles Pride, Works Control, Shell Factory, Messrs. 
Marine. Mr. John McLorinan Robb, Superintending | White, Allom and Co. Mr. Vernon Proctor, Assistant 
Engineer-in-Charge of South Midland District, General | Works Manager at one of Messrs. Cammell Laird and 
Post Office. Mr. Joseph Sayers, Superintendent at one | Co.’s Works. 
of H.M. Factories, ey ot Munitions. Mr. William] Mr. James Ramsay, Manager, Erith Works, Messrs. 
Taylor, Chairman and aging Director, Messrs.| Vickers, Limited. Mr. Francis Bartlett Richards, 
Taylor, Taylor and Hobson, Limited. Mr. George | Assistant Superintendent (Works), Government Rolling 
Roger Thompson, Chief Engineer of the Transport | Mills, Ministry of Munitions. Mr. Herbert Wheatley 
Toronto. Captain Alfred William Vincent Trant,| Ridsdale, Manager of Whitehead Torpedo Factory, 
Weymouth. Mr. John Albert Edgar Rusten, Chief 
Engineer, Mercantile Marine. Mr. Daniel Benjamin 
Sheriff Savile, Chief Engineer on Post Office Cable Ship 
Monarch. Mr. Richard Edward Skipwith, Technical 
Assistant to Director of Army Contracts. Mr. Lewis 
William Smith, Chief Foreman, Howitzer Shop, Messrs. 
Wm. Beardmore and Co., Limited. Mr. Henry Wil- 
kinson Solly, Chief Engineer of the Transport Jabiru. 
Mr. William Lees Stenning, J.P., Works Officer, Timber 
Supplies Department. Mr. George Douglas Stevens, 
Manager, The Chilworth Gunpowder Company, Limited. 
Mr. Arnold Stevenson, Chief Chemical and Technical 
Assistant in the Optical Munitions Department, Ministry 
of Munitions. Mr. James Stewart, Chief Engineer of the 
Transport Boukadar. Mr. Swinton Stoddart, Chief 
Draughtsman, Messrs, Thompson and Sons, Sunderland. 
Mr. John Teasdale, Chief Draughtsman, Messrs. Haw- 
thorn, Leslie and Co., Newcastle-on-Tyne. Mr. John 
Thomson, Works Manager, Messrs. Sir William Arrol 
and Co., Limited. Captain Lionel Arthur Frederick 
Verge, Assistant Inspector, Gun Ammunition (Super- 
visory), Woolwich Arsenal. Mr. William Hart Wad- 
dingham, Chief Designer, Elswick Ordnance Works. 
Mr. Albert George Williams, Principal Observer, ics 
Division, National Physical Laboratory. Mr. William 
Henry Williams, Managing Director, The Aston Chain 
and Hook Company, Limited. 

India.—Mr. Henry Armitstead, Deputy Superinten- 
dent, Carriage and Wagon Department, North-Western 
Railway. Mr. Rendall Hamilton Dennis, Assistant to 
Chief Engineer, Bengal and North-Western Railway, 
Gorakhpur, United Provinces. Mr. John Ruskin 
Phillips, Locomotive and Carriage Superintendent, 
Burma Railways. Mr. William Jameson Tomes, Deputy 
Locomotive perintendent, Jamalpur, East Indian 


Ordnance Supply; late Managing Director, Messrs. 
Bo. Lid. 


Factory, Ministry of Munitions. Mr. Thomas. Richard 
John Brown 


Gleghorn, Secretary, Central Iron Ore Committee, 
Minist: of Munitions. Mr. John Good, Assistant 
Controller, Gun Ammunition Manufacture Department, 
Ministry of Munitions. Mr. Clarence Noel Goodall, 
Managing Director, Messrs. Robert 8S Co., 
Limited. Mr. Frederick Holt, Chemist, the Castner- 
Kellner Alkali Company, Limited. Reginald 
John Wallis-Jones, Section Director, and Steel 
Production Department, Ministry of Munitions. Mr. 
William Foord-Kelcey, Professor of Mathematics and 


K.B.E. 


Mr. Cecil Lindsay Budd, C.B.E., Member of Non- 
Ferrous Materials Department, Ministry of Munitions ; 
Chairman of the Copper Committee and British Repre- 
sentative on the Inter-Allied Non-Ferrous Materials 
Committee. Mr. James Carmichael, J.P., Chairman 
of the Munition Works Board and of the Building 
Materials Supply Committee ; Member of the Surplus 
Government operty Disposal Board. Sir Alfred 
Eyles, K.C.B., late Accountant-General of the Navy. 
Mr. William John Jones, C.B.E., Member of Iron and 
Steel Production Department, Ministry of Munitions. 
Mr. John MeLaren, J.P., Chairman Board of Control, 
National Ordnance Factories, Leeds, Ministry of Muni- 
tions ; Chairman of Messrs. J. & H. McLaren, Midland 
Engine Works, Leeds. Lieut t-Colonel John Herbert 
Mansell, D.L., Managing Director, Coventry Ordnance 
Works. Mr. William Jackson Pope, C.B.E., F.R.8., 
D.8e., LL.D., Member of the Chemical Warfare Com- 
mittee, Ministry of Munitions ; Professor of Chemistry 
Cambridge University. Mr. Aubrey Strahan, F.R.5., 
S:.D., LL.D., Director of the Geological Survey of Great 
Britain and of the Geological Museum. Mr, William 
‘Thom, Chairman, Blackburn Board of Management, 
Ministry of Munitions; Member of the Engineering 
Trades (New Industries) Committee of the Ministry 
of Reconstruction ; Director of Messrs. Yates & Thom, 
Ltd. Mr. John Wormald, Chairman of the General 
Service and Industries Committees, War Priorities 
Committee ; Managing Director, Messrs. Mather & Platt. 


O0.B.E. 

Mr. George Henry Banister, Special Director, Messrs. 
Vickers, Ltd, Major John Lawrence Benthall, T.D., 
Director, Messrs, Vickers, Ltd. Mr. George Christopher 
Clayton, J.P., Director, The United Alkali Co., Ltd. 
Mr. John William Cobb, Livesey Professor of Coal, 
Gas, and Fuel Industries, Leeds University ; Deputy 
Inspector of High Explosives, Ministry of Munitions, 
Leeds Area. Mr. George Francis Dixon, Marine Super- 
intendent, South-Eastern and Ohatham Railway. 
Mr. James Clerk Maxwell Garnett, cay as Municipal 
College of Technology, Manchester. Mr. Gerald Edward 
Chadwyck-Healey, Director of Materials and Priority, 
Admiralty. Mr, David Wilson Hood, Engineer-in- 
Ciief, Trinity House. Mr. James Donald Keay, megine 
Works Manager, Messrs. Harland & Wolff, Ltd. Mr. 
William Walker Lackie, Chief Engineer, Glasgow Cor- 
poration Electricity Department. Mr. Dudley Sinclair 
Marjoribanks, Local, Director, Messrs. Sir W. G. Arm- 
strong, Whitworth & Co., Ltd.; Vice-Chairman, En- 
gineering Employers Advisory Ox itt Mr. Th 
Graham Menzies, Director of Special Construction, 
Civil Engineer-in-Chief’s Department, Admiralty. 
Mr. Charles Augustus Oliver, Assistant Director of Navy 
Contracts, Mr. Standen Leonard Pearce, Chief Engineer 
and Manager, Manchester Corporation Electricity 
Department. Captain Geoffrey Kelsall Peto, Director 
of Projectile Contracts, Ministry of Munitions. Mr. 
Alexander Whitehead Sampson, Director of Auxiliary 
Vessels, Admiralty. Mr. William Barbour Shaw, 
Director, Factory Construction Department, Ministry 
of Munitions. Mr. Robert Patrick Sloan, Managing 
Director, Newcastle Electric Supply Co., Ltd. Mr. 
James Bruce Strain, Deputy Controller, Department 
of Gun Ammunition Filling, Ministry of Munitions. Mr. 
Lionel Ashton Piers Warner, Deputy General Manager, 
Mersey Docks and Harbour Board; Director of Ports 
Branch, Ministry of Shipping. Mr. John William 
White, Committee on Production. Mr. William Francis 
John Wood, J.P., Chairman and Managing Director 
of the Derby Crown Glass Coepeng. the Rylands Glass 
and Engineering Co., Ltd., Wood Bros. Glass Co., Ltd., 
&e. 

India.—Mr. Frederick Warner Allum, Engineer-in- 
Chief, Nushki Extension Railway. Mr. Victor Hope 
Boalth, Traffic Manager, North-Western Railway. 
Mr. William Falkiner Harnett, V.D., Locomotive and 
Carriage Superintendent, Eastern Bengal State Railway. 


O.B.E. 


Mr. Harold Cholmley Mansfield Austen, Superi onting 
Engineer, a noe of Engineering, Ministry o 
Munitions. Mr. William Rebotier nein, Chief En- 
gineer, Asiatic Petroleum Company, Limited. -Mr. 
Alfred Watson Booth, Menaging Director, Messrs. J. 
Booth and Sons, Rodley, L . Captain Henry Frank 
se eharinoes Assistant papain — mt, Post 

ng ment. r. Perey Dale 

Bussell, — Assistant Director of Na Odateacta, 
Ad . . George Tanner Chivers, Head Master, 
School, Portsmouth. Mr, Albert Edward 


Civil Engineer, 

ment, Admiralty. Mr. 

Arthur Crosbie, Head of Machinery Depart. 
ment, Messrs. Boots ani Co. Mr. Thomas Gurr, En- 




















Marine Superintendent, Mercantile Movements Division, 
Admiralty. Mr. Samuel Thomas Turner, Inspector of 
Munitions Areas, Sheffield. Mr. William Ernest Stephen 
Turner, D.Sc., Secretary, Society of Glass Technology ; 
Head of Department of Glass Technology at Sheffield 
University. Mr. John Urie, Section Director, Con- 
tracts Department, Ministry of Munitions. Mr. Richard 
Wake, Section Director, Small Arms and Machine 
Guns Department, Ministry of Munitions. Captain 
Ernest clagan-Wedderburn, D.8c., Experimental 

rtment, Ministry of Munitions. Mr. Harris G y 








De 

Williams, Assistant to General Manager, Messrs. Arm- 
strong and Co., Newcastle. Mr. William Nance Williams, 
Technical Adviser on Wages, Labour Regulation De- 
partment, Ministry of Munitions. 

India.—Mr. Frederick Henry Addis, V.D., Carriage 
and Wagon Superintendent, Bombay, Baroda,and Central 
India Railway. Mr. Arthur Morton Bell, Carriage and 
Wagon Superintendent, Great Indian Peninsular Rail- 
way. Mr. George Blackstock, Managing Director, 
Messrs. Rowe and Co., Burma. Mr. Alfred James Chase, 
Locomotive Superintendent, North-Western Railway. 
Engineer Lieutenant-Commander James William Mineard 

den, Royal Indian Marine, Engineer in bm. a of 
Factory, Bombay Dockyard. Mr. Sidney John Kendrick, 
Superintendent, Carriage and Wagon Department, 
East Indian Railway. Mr. Arthur Mort, Mining Manager, 
Khost_ Colliery, uchistan. Mr. Frederick James 
Page, Locomotive and Carriage Superintendent, Bombay, 
Baroda and Central India Railway. Mr. Ernest Alex- 
ander Scott, Signal Engineer, North-Western Railway, 
Lahore, Punjab. Mr. Colin Joseph Silvester, Inspector 
of Munitions, Calcutta. Mr. Rudolph Victor Symons, 
District Engineer, Great Indian Peninsular Railway, 
Bombay. 


M.B.E. 


Mr. — Alcock, Director and Works Manager, 
The Hunslet Engine Company, Limited. Mr. Charles 
Henry Andrews, Civil Engineer, Department of the 
Administrator of Works and Buildings, Air Ministry. 
Mr. Matthew Mather Ascough, Chief Engineer, Mercantile 
Marine. Mr. Gilbert William Barton, Works 
Messrs. He Bessemer and Co., Limited. Mr. George 
Richard Battle, Acting Electrical Engineer, —— 
Mr. Hi Perey Baxter, Steelworks Manager, Méssrs. 





LanD For Bustness Usres.—The Ministry of Recon - 
struction have now issued the second report of the 
committee upon the acquisition and valuation of land 
for public purposes, of which Mr. Leslie Scott, K.C., 
M.P., is chdtinan. In this, the committee devote 
attention to a suitable system for the valuation of land 
compulsorily acquired for public purposes. 


e Tue Porasu Inpustry or Atsace.—In our issue of 
Edgar _ Pen os ~ we Mr. J ' Binns, | December a we mentioned four large German aye 

r, Munitions tructi actory,| groups as being interested in the potash deposits o 
etener Mr. Alsace. We now learn from the Ligue Patriotique des 
r L i f | Alsaciens Lorrain that one of these firms, the St. Tharece 
, Mercantile Marine. Mr. John Lawrence | Alkali Works Company, has no connection with German 
Butler, Chief Foreman, Breech Mechanism Shop, Messrs. | financiers. The German element is also being gradually 
Wm. Beardmore and Co., Limited. Mr. George Exsk- | eliminated from the others. 
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AIR FLOW THROUGH POPPET VALVES.* 
By CLrarke THOMSON RESEARCH. 


Tus discussion deals particularly with the merits of 
inlet valves in pairs, as compared with the single inlet 
perhaps more commonly used. The experimental data 
presented afford a direct comparison of valves singly 
and in pairs of different sizes, tested in a cylinder designed 
in accordance with current practice in aviation engines. 
Unfortunately, necessity limited the investigation to 
measurements taken under conditions of continuous 
flow. : 
This investigation was undertaken after a wholly 
unprofitable h for te information upon the 
comparative flow characteristics of single and double 
inlet valves, based upon actual measurement rather 
than upon some hypothesis, itself largely a matter of 
opinion. ~ Y 

By way of preliminary analysis, the application of 
the law of geometrical similarity presents a strong case 
for valves in pairs. For example, at a given pressure 
drop and the same lift, one valve would require a 
diameter of 4 in. to provide an area of opening equal 
to that of a pair of valves each of 2 in. diameter. The 
superficial area of the one 4-in. valve is twice the com- 
bined area of the two 2-in. valves, and if opened against 
@ pressure in the cylinde:’, this is a measure of the com- 
parative forces involved. The 4-in. valve would ir 
four times the combined weight of the 2-in. pair, and t 
necessary spring tension would differ in that proportion, 
for the same lift and the same engine s - It may 
be noted here that, while the above is correct upon the 
assumption of geometric similarity, the effective valve 
areas differ from the actual, as the coefficient of efflux 
varies at different lifts; also, that the weight of a 
well-designed valve increases somewhat less than the 
third power of the diameter would indicate. : 

Mr. H. L. Pomeroyt in a discussion which he states is 
wholly analytical, reaches a conclusion decidedly at 
variance with the above. Briefly stated, he assumes 





that two valves of 2-83 in. diameter should be substituted | the 


for one of 4 in. diameter (equal cross-sectional port area 
which requires that the s r diameter be 0-707 of the 







a 





discrepancy seemed to afford a:nple for ex- 
perlaneneally determining the relative Gow in similar 





combinations of valves. 
This work was carried on the Clarke Thomson 
Research in tion with problems involving exhaust 


gas scavenging at the Bureau of Standards and under 
the general direction of the National Advisory Committee 
for Asronautics. Appreciation of the many courtesies 
extended by the Bureau of Standards is gratefully 
acknowledged. ans solioun 

Apparatus.— apparatus consisted principally of a 
centrifugal blower, a model cylinder, and U-tubes for 
measurements of pressure. 

The blower was one of special design with a balanced 
rotor 11-25 in. in diameter, posed of 10 forward 
curved blades. An electric motor furnished the power, 
rheostat control permitting speeds from 3,000 r.p.m. to 
6,500 r.p.m., corresponding approximately to pressures 
of 9 in. to 32 in. of water. The number of impulses 
varied from 30,000 to 65,000 per minute, affordi 
practically continuous flow. The blower was connec 
to the cylinder with rubber hose, care being taken to see 
that the alignment of the hose remained perpendicular 
to the face of the cylinder at point of entrance t ghout 
the tests. 

The cylinder is shown in longitudinal cross-section in 
Fig. 1. e cylinder head was carved out of white pine 
by an excellent pattern maker, and carefully finished 
as to its interior in accordance with dimension drawings. 
At the entrance end, the passages leading to the valves 
were cylindrical in form with axis perpendicular to the 
cylinder axis and 2-5 in. in diameter, the passages then 
curved as shown to the ports. The 
large valve, which had a diameter of 2-5 in., was circular 
in cross-section at all points. The approach to the pair 
of valves on the opposite side of the cylinder became 
narrower in the plane of the cross-section shown, and 
widened laterally to divide smoothly, about 1-5 in. 
from the ports, into two passages of 1-75 in. diameter. 
The angle between the valve axis and the cylinder axis 
was 15deg. No valve guides or bushings extended into 





passages. 
The diameter of the counterbore was 5-75 in.” and” of 
the cylinder proper, 5 in. The valves were seated 


Fig.]. CROSS SECTION THROUGH CYLINDER MODEL. 
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larger diameter) and that the valves in each case are 
lifted 31-65 per cent. of their respective diameters. He 
then computes the hydraulic mean radii for the two 
eases, applies the laws of friction, and reaches the con- 
clusion that the two valves would have a frictional 
resistance 39 per cent. greater than the single valve. 
The contrast is sharp. The tentative conclision 
geometrically derived is that two valves of one-half 
the cross-sectional port area and equal ning ara, as 
compared to the single valve would afford the same flow. 
Mr. Pomeroy’s tentative conclusion is that two valves 
having the same cross-sectional port area as the single 
valve, and the same opening area with a lift 0-707 that 
of the single valve, would have a frictional resistance 
39 per cent. greater, and therefore less capacity. This 
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with a bevel of 30 deg. in the two planes forming the 
ge head. The diffuser shown was constructed of 
thin brass soldered together and inserted so as to divide 
the whole area of the cylinder at that point into rect- 
lar passages about lin, square and 2 in. long. 
jet at the opposite end of the cylinder was likewise 
carved out of white pine as shown, and was connected 
to the cylinder head by a length of 5-in. wrought-iron 
pipe, smoothly galvanised inside, used to obtain sufficient 
for rectification of the air current. Gaskets 
shellac were used at the jointe and the assembly 
drawn together with four long bolts extending from end 
to end, outside the cylinder. 
In addition to the single valve with a diameter of 
2-5 in. and the pair of valves with diameters of 1°75 in. 





* Report made to the United States National Advisory 
Committee for Aeronautics. 

+ “Engine Design,” H. L. Pomeroy, in Autenobile 
Engineering, June, 1912: Consider one 2}-in. valve 
and two 1§-in. valves of equal area. 

Let radius of port 

valve lift 


Hoi i 
a>4 


oa area re 

alve opening = 2arh 

If V = velocity of gas through port 

and V; = velocity of gas through valve openiig 


then 
Vr Vr 
View oO = 
12h Th 
Vv 2h 
a teen ; a -, 
Vi 5 (1) 


Frictional resistance is proportional to the square of 
the velocity. 


Friction = F = ESV! 











Where 8 = Perimeter. 
A = Area. 
L= s 
V = Velocity. 
for the port f= KEW 2 er =x (24%) 
a rt r 
: KLV,Q4-rr 2LYV; 
for the val = i om 1 
we opening fy = STE ** = (-4") 
iff=f, 
2KVE_2KVE, FL? 
r h Ve ok 





from equation (1) : 


or 4h5=— #5 


r 
or A= a = 0-633 r 
Assume both valves have a lift of 0-633 r: 
Let L = length of pipe of port. 

V = velocity of gas through port. 

A = area of port. 

8 = perimeter of port = 27r. 

r = radius of port = 1-125. 


8 ve 
ony om 
_ x 2Lve 
r 
—~ kK KLV 
0.5625 
for 1§-in. valve, L and V are the same as before, but the 
hydraulic mean depth A/S 
_2rr 
oar 
The friction in pounds per square inch is, therefore, 
KL ve 
0.405— 
Friction of double valve _ 0-562 _ 1-39 
Friction of single valve 0-405 I 
or about 40 per cent. more. 





for a 2}-in. valve. 





== 0-405. 











already mentioned, another pair with diameters of 
1-25 im. was tested. False seats were used with this 
smaller pair, i 
carefully fitted to the 1-75-in. seats and bevelled to 
receive the smaller . 

oe seats re or left a cireu ° 
jection 0-25 in. wide immediately 
As a matter of interest, two readings 
these shelves projecting above the but before 
Since of thay peanagie qrese emnnephend ool ay fatinpsin stores 
ines passages were y in 
these projections with putty, giving the approximate 
stream lines shown. 

The valves were all designed on similar th 
exception that the smallest pair had stems 7 in. 
diameter, to fit the guides used for the larger pair, this 
dimension being 40 per cent. larger than true proportion 
dictated, equivalent to a reduction of 0-022 sq. in. or 
Se Seen OS nee 

The Pitot tube shown in the jet in Fig. 1 was clamped 
en ee Oe See Bek Bowmehars he tale 
velocity readings being taken as later ribed. The 
dimensions were ,; in. outside diameter and about 2-5 in, 
in length. The impact end was gradually rounded and 
the static holes were four in number, about 0-02 in. 
diameter, smoothly perforating the outer wall. Bi 

Sed Sack ome nanny ee 
portion cylinder, ing static re of r 
column after passing the valves and the diffuser. This 
is for convenience termed the “ lower static.” 

Bene ne gerey © wh cae Comets, ane, 001 foe Soe 
re air column ente passage ading to 
valves. are for convenience termed “upper 
static,” only one being used at a time, as indicated by ite 
position with respect to the valves. All statics were 
slightly rounded on the inner _ periphery, and the end 
kept flush with the inner surface of the cylinder or 


Eeeeeee carl co leeeh. on Soihe Seepne to the 
irection of air flow. 


The upper and lower statics were connected to the 
two of a U-tube to read directly the pressure drop 
t! the valve, and also connected to other U-tubes 
to the upper static and lower static head separately. 

All U-tubes had an inside diameter of about 0-25 in. 
and were vertical with the exception of one, which was 
inclined at a slope of 10 to 1 to read with greater accuracy 
velocity pressures of 3 in. or less. 

A centi thermometer was clamped with ite bare 
bulb in the air jet at a point about 1-5 in. outside the 
apparatus. A similar thermometer was hung on the wall 
for readings of room temperature. 

moisture content recorded is the average for the 
period indicated, as taken from a recording hygrometer, 
the variations being but slight, as were those of the 
barometer. ings were completed within a period 
of 7} hours, on May 23, 1918. 
easurement of Air Flow.—The method used for 
measuring the velocity and quantity of air is based upon 





the principles of the impact tube the jet.* 
Briefly, the impact tube, when held in and 1 to 
the air stream, registers a pressure co’ to the 


tinuous flow through a pipe of varying cross-section, if 
the impact tube is moved up the axis of the air stream, 
the Te registered is constant at all pointe, except 
for friction losses. The velocity pressure and static 
pressure vary with every change of cross-section, but 
the sum of the two, which the impact tube reads, is 
constant at all points, as the law of conservation of 
cums indicates 4 This is similar to Bernouilli’s theorem 
in . 
re the section of the pipe is smaller, the velocity of 

the air must be higher, as the quantity passing all ons 
of the channel in a give. time is constant under conditions 
of continuous flow, Higher velocity means 
kinetic energy Ep tear tes Bell sooner this 
increment can only arise out of a corresponding dimin ° 
tion of the static pressure.t 

The jet here used for flow measurement carried this 
case further, contracting the air column to about one- 





* An excellent discussion of the use of the impact tube 

i entitled “‘'The I t 

. B. A. Moss, vol. i . 
be understood 


lining” of the conductor much less important than in 
case of divergence or increase in area. 
reduces static and surface friction and uces 
& jet effect h rectifies ‘the lines of flow and reduces 
or at least does not increase, eddy effects and internal 
friction. Divergence, on the other hand, increases static 
Tetminse G68 casteso teistion, ond cule fhe aaoge a 
vergence be very small, results in conversion losses so 
large as to indicate great internal friction or eddying, 
tree. oe Say Femelle Psa oe agg a 
velocity differences at different radii. When the 
of divergence reaches 30 deg. on each side of the 
axis, the theoretical static gain is entirely eliminated by 
the conversion loss. An excellent discussi 


found in “Fan Engineering,” 
120 to 126, by Willis H. , member A.8.M.E. Kuch 
is quite tary in character, but it 
appears that e air flow are 
less ly than most branches of - 
ing and their treatment often seems me 
than , considered to average 
needs of the 6 “ie ty 
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sixth o1 ite area and disc’ ing into atmosphere at a openings 


e to 


zero 
The velocity in jet roughly equalled the velocity 
the Geena valve opening, being about six 
Cae e conan vee Oe In actual 
magnitude, the velocities from 1,500 ft. to 19,000 
ft. per minute, or 25 ft. to 320 ft. per second, covering 
about the extreme range of mean inlet velocities en- 
countered in le 


it 
of error of about 2 per cent. 
on as & whole. en eee 
Soe ee ea eee taken 


that is, the valve should not h the quarter- 
diameter lift. ‘That condition conforms to good principles 
of gaseous flow.” 

i Data.—Tables II, III and IV contain 
the data recorded in the tests of the three valve com- 
binations. They are similar in form and refer, respec- 
are to the ie? valves, the 2-5-in. valve, a the 

*25-in. valves. pressure readings are printed as 
"Tks tenes’ c "tans the first cola 
i of velocity pressure in column 
were partly taken on a U-tube inclined at a slope of 
10 to 1, to facilitate more accurate readings of small 
browne but the decimal point is recorded so as to 
pressures in inches of water, vertical head. Read- 
ings taken on the inclined tube 
Places after the decimal point. After reaching the limit 
of this inclined tube at about 30 in., or 3 in. actual head, 
the remaining readings were taken on the usual vertical 
tubes. This column represents velocity pressure in the 


prapenting souding ct velneltg: pocomase ta the font 
: - " 

column, computed by slide rule. "dhens chastise repre- 
sent the relative velocities in the jet. The third column 
or lower static reading refers to the static pressure in 
the cylinder. Where these readings are small 
probable error on account of oo or inequality in 
the tubes is rather large, but t Paes main Mae we oy 


® rough check on the pressure drop through 
» shown in the fourth cohamm, which was read from 


@ tube connected to both upper and lower statics 
a root of drop through the valve 
compu oy ase tule, appears in the yee = rome 
is proporti to mean velocit: 
the valve. A readi on the w 4 stati 
ars in the si column the seventh and eighth 
e show in degrees Centigrade the considerable 


the | which is deemed much preferable for the present purpose 


ic | root of the pressure drop, for any given lift, and these 





and at various pressure ma are shown 
graphically in Fig. 2, 62, the data in Table ITI on the 
single 2-6-in. valve in Fig. 3, and the data in Table IV 
on the pair of 1-25-in. valves in Fig. 4. The purpose of 
this investigation was primarily to secure comparatively 
accurate comparisons as between the capacities of the 
different valve combinations, rather than to secure 
absolute quantitative determination of the flow in any 

It will i ity and 











1S ay ATS 
Pp in various » it be re- 
membered that this refers to flow through the same jet in 
ali cases, without respect to the valve opening or pressure 
drop causing the flow, and that the various results so 
obtained may, therefore, be directly compared, owing to 
nen, Sin pt 2 Co ccannaen saatinas OF sneqeapnnens 
in all tests. 
As to these Figs. 2, 3 and 4, it is true that the scale is 
to shertinion ay ireguleitice 2 the pet obtained, 
magni any i ities in inte obtained, 
= S ase Tene Fagen th the straight 
passing origin seems to warrant the 
conclusion that the actual velocity the valve at 
any given lift varies directly with the square root of the 
pressure drop, at least within the limite of these teste, 
as does the theoretical velocity. It further follows as 
@ general rule within these limite that the coefficient of 






































(Kind of measurement, air flow through 





TABLE I, 
Circumference of Ports in Cross-sectional Area of Ports in 
Inches. Square Inches. 
Valve Combinations. 
Total in Total in 
One Valve. Total. per Cent. of | One Valve. Total. per Cent. of 
2-5-in. Valve. 2-5-in. Valve 
per cent. r cent. 
Two valves, 1-75 in. diameter. . és oid 5-498 10-996 140 2-405 4-810 Pore 
+ | One valve, 2-Sin. diameter .. od ee 7-854 7-854 100 4-909 4-909 100-0 
Two valves, 1-25 in. diameter. . ad oy 3-927 7-854 100 1-227 2-454 50-0 
TABLE Ii. 


valves ; instrument tested, two valves 1} in. diameter, 


poppet 
continuous flow ; date, May 23, 1918; humidity, 55 per cent.; barometer, 755 mm.) 
































Velocity t Lower Pressure t, Upper Valve | Coefficient 
Pressure. Velocity Static. Drop. Pressure Static. Lift. Efflux. 
ure. Drop. Jet. Room. | 
deg. deg. Inches. 
0-250 0-500 0-20 12-40 3-52 12-75 26-2 23-1 0-05 0-887 
0-360 * 0-600 0-30 16-65 4-09 17-10 26-7 23-1 — ons 
0-475 0-689 0-46 22-00 4°69 22-65 29-0 23-3 —_ on 
0-630 0-704 0-60 28-30 5-33 29-10 . 31-6 23-5 _ nm 
0-950 0-975 1-10 11-05 3-33 12-30 27-9 23-7 0-10 0-889 
1-520 1-233 1-50 14-90 3-86 16-50 29-1 23-8 —_ atte 
1-710 1-31 1-95 19-25 4-39 21-45 30-8 23-9 — om 
2-850 1-69 2-75 26-95 5-19 29-85 34-3 24-0 _ me 
2-68 1-64 2-65 8-45 2-91 11-30 29-1 24-0 0-20 0-818 
3-65 1-91 3-50 11-30 3-36 15-00 29-5 = ~ auee 
4-50 2-12 4°35 13-95 3-74 18-50 30-3 — _ ox 
6-35 2-52 6-20 19-15 4°38 25-30 32-5 —_ — om 
7-30 2-70 7-10 22-40 4-73 29-65 34-1 24-0 a ate 
4-00 2-00 3-80 6-80 2-61 10-85 29-3 24-0 0-30 0-736 
5-20 2-28 5-00 8-90 2-98 14-05 29-5 a —_ wi 
6-35 2-52 6-10 10-75 3-28 16-95 30-0 — _— — 
8-95 2-99 8-60 15-00 3-87 23-65 32-0 — _ ae 
11-20 3-45 10-80 18-80 4-33 29-90 34-3 24-0 — — 
4-80 2-19 4-60 5-70 2-38 10-50 29-0 24-0 0-40 0-654 
6°15 2-48 5-95 7-40 2-72 14-45 29-5 — ote sine 
7°50 2-74 7-30 9-00 3-00 16-40 30-1 _ —_ nw 
10-50 3-24 10-20 12-35 3-61 22-65 31-9 a —_ op 
12-75 3-56 12-45 14-90 3-86 27-30 83-4 24-0 _ om 
5-50 2-34 5-30 4-95 2-22 10-40 28-9 24-0 0-50 0-608 
7°05 2-66 6-90 6-40 2-53 18°45 29-3 _— —_ phe. 
8-70 2-95 8-40 7-65 2-75 15-75 30-0 — = aha 
11-75 3-42 11-55 10-35 3-22 22-20 31-6 a _ ate 
14-30 3-78 14-15 12-60 8-55 26-90 33-5 24-0 — op 
5-70 2-39 5-60 3-55 1-89 9-30 29-0 24-0 0-75 — 
7-45 2-73 7-30 4-65 2-16 12-05 29-0 _ o= 0-489 
8-90 2-98 8-65 5-40 2-32 14°15 29-5 _ — ns 
18°15 3-12 12-95 8-00 2-83 20-95 81-4 _ ~ - 
16-20 4-02 16-00 9-65 3-11 25-70 33-5 24-0 — _— 
6°25 2-50 6-00 3-05 1-75 9-20 28-7 24-0 1-00 0-418 
7-80 2-79 7-75 4-00 2-00 {1-90 29-0 — _ ate 
9-60 8-10 9-25 4°75 2-18 14-10 20-4 _ _ posh 
14°15 3-76 13-80 6-80 2-61 10-65 31-3 _ pei if 
17-20 4°15 16-90 8-30 2-88 $5-20 33-0 24-0 _ _ 
6-40 2-53 6-20 2-80 1-67 9-05 28-1 24-0 1-50 0-296 
8-30 2-88 8-05 3-55 1°88 1-70 28-9 _ —_ Pines 
9-90 3-14 9-55 4°20 2-05 B-85 29-3 _— _— alin 
14-50 8-81 14-10 5-85 2-42 2-05 31-0 os _ one 
18-05 4°25 17-50 7-20 2-68 24-90 32-5 24-0 os pote 
6-20 2-49 6-05 2-15 1°47 3-40 28-6 24-0 
8-20 2-86 8-00 2-80 1-67 10°85 28-8 — Val 
10-50 3-24 9-65 3-40 1-84 13:15 29-4 ms eater } me 
14°35 3-78 14-10 4°85 2-20 19:05 31-0 ~- ’ 
17-55 4-18 17-10 5-90 2-43 2300 32-7 24-2 . 














known — a a pe pe hee ee canes 
an unnecessary perhaps mi ing refinement 
~~ pened the general degree of accuracy here obtain- 
able. 

The horizontal scale is laid off to the square root of the 
pressure drop through the valve combination tested, 


to the use of the pressure d itself. ith the limited 
range of pressures available, and the considerable 
variation in valve areas tested, the curves obtained by 
plotting to the pressure drop would be so distributed 
that no single ordinate would intercept all the curves. 

The system used, however, produces straight-line 
graphs passing through the centre of co-ordinates, as the 
velocity through the valve is proportional to the square 





graphs may, therefore, be extended to intercept = 
particular ordinate without appreciable error, whic 
greatly facilitates the study of the results obtained. 

If desired, the slope of each graph may be arithmetically 
determined by computing the average ordinate and the 
average abscissa for the points on any one line, applyi 
suitable weighte to any readings med of 
value, the slope of the graph 





being fixed by the ratio of 
such averages. 


efflux d@s not vary with the pressure drop. Certain 
limitations 7 this conclusion may be required, how- 
ever, andwill be discussed in connection with the graphs 
es tae variation of the coefficient of efflux with the 

Curves of equal velocities have been superimposed 
upon the of Figs. 2, 3 and 4 to show approxi- 
mate veloities through the valves in feet per second. 
At about the average conditions of the tests, namely, 
80 deg. F., 55 per cent. humidity, 68 deg. wet bulb, and 
29-72 in. larometer, air weighs ‘717 1b. per cubic foot. 
Inserting this value in the equation V = 18-275 al plo 
gives V =—68-2 al p- In other words, assuming air at 
this density, multiplying the vertical scale by 68-2 gives 
actual veleity through the jet in feet second, and 
ws Sa correction to the izontal scale 
gives t ical velocity through the valves. The 
actual velojiity through the valves may then be obtained 


either by ying the ratio of areas to the vertical 
scale of jet elocities or by eS coe ficient 
of a t the horizontal scale of ical valve 
velocities. 


actual velocities of 100 ft., 200 ft. 
through the valves have been laid 


Curves represen 
and 300 ft. per sec 
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off by the former method and agree fairly with results | sq. in., as ired pressure drop, it should be noted, of purely collateral interest were made at 0-3 in. lift, 
obtained by the latter method, esrept an to irangulerities that these ocit; a to show the effect of the in the \. 
im some of the points used for plotting the coefficient | that errors up to a we te found. The results are shown by the dotted zw flow 
curves later presented. In Fig. 4, page 62, will be found an illustration of | being 13 per cent. less for any ee Se 

than with the passage stream- as described, It 
TABLE Ii. therefore, evident that any projections or sharp pee 4 

(Kind of measure ment, air flow through poppet valves ; instrument tested, one valve 2} in. diameter, in he Faaregs Mad Gay te Ene te See, oe 
continuous flow ; date, May 23, 1918; humidity, 56 per cent. ; barometer, 755 mm.) well be anticipated. pes 
a on a Ce eeen as finishing the inlet 
with two meeting at an angle of about 110 deg. 
Velocity Lo Pressure oo) U ~~" waa Valve | Coefficient | bu: doubiions cree — he a pr gre i 
wer t venience 
Velocity Static. Drop. Pressure Static. Lift. Effux. (to y the _ we 

Preasure. Drop. Jet. Room. soouating experimental work could be done on the 
design of valve ibly joining them to the wall 
deg. tactile of the passage pe ecbel aaen ion. Valves 

0-140 0-374 0-16 12-60 3-55 12-90 29-0 24-6 0-05 0-96 with an extremely heavy fillet have been used in the 

0-225 0-475 0-25 17-10 4-18 17-40 80-8 _ -~ _— R.A.F. 3a engine, doubtless with the idea of 

o-cee e-ee os a4 4-68 = =s os -- _ the air current smoothly to the valve opening. 

0-505 0-710 ” 0-65 11-35 3-36 12-25 31-2 25-0 0-10 0-95 = ~ vad pep Ss ere 

0-840 0-915 0-90 15-50 3-04 16-60 32-0 _ _ — f the putt hove deseribed to red: the 

1-200 1-097 1-25 20-60 4°55 22-00 33-3 — _ _ PR he yaa 5 — 

1-655 1-290 1°70 27-75 5-27 29-50 35-6 25-0 an hia size of the passage to the diameter of the small valve, 

1-690 1-30 1°70 9°55 3-09 11-50 81-4 25-1 0-20 0-856 | introduced a converging nozzle effect which doubtless 

_— ‘= +4 "= e | eS =. - — — tended to direct the air stream inward toward the valve 

| ie | $8.) 88 | gs | 88 |] 831 | =.) 5 ee 

2-70 1-64 2-55 8-35 2-89 11:10 31-2 25-8 0-30 0-756 | _.,2¢ is evident that the intercepts on any ordinate on 

3-55 1-88 3°40 11°15 3°34 14-80 31-6 nat Brno as Figs. 2, 3 or 4 will represent the variation of the flow 

4°55 2-14 4-40 14-30 3-78 18-85 32-4 _ _— _- with the valve lift, at the pressure drop corresponding 

ey Ee.) FB BR BP BS TBS | ce | Sc) Se cu pwneteedie 

3-70 1-92 3-50 6-85 2-62 10-60 30-8 25-6 | 0-40 | 0-728 anes pe eeinare fer es 

4°85 2-20 4°70 9-15 3-02 13-95 31-2 _ — _ 

° . 7 a . ° . ai ee. aa corresponding to a drop of 16 in. of water, the 

6-06 2-46 5-90 11-45 3-38 17-40 32-1 ; 

7-85 2-80 7°65 14°75 3-84 22-40 33-5 ane iid te: ordinates num 4 in the square root 

1-020 3-19 9-85 18°65 4°32 28-20 35-8 25-6 — _ relation would have been the same had any other ordinate 

4°40 2-10 4-20 5-60 2-37 10-00 31-3 25-6 0-50 0-710 | been chosen, but the quantities would have been 

5-80 2-41 5-60 7-40 2-72 13-20 $1°5 se we - The curve of flow for the single 2-5-in. valve lies 

7-20 2-68 7-00 9°25 3-04 16-40 32-2 _ = a : 

9-55 3-09 9-30 12-10 3-48 21-50 33-6 ao Se me between those of the pairs of valves at all lifte. It is 
11°85 3-49 11°45 14°75 3-84 26-00 35-2 25-6 ra as found to be very nearly equal to that of the smaller pair 

5-40 2-32 5-20 4-20 2-05 9-60 28-9 26-8 0-75 0-605 | for low lifts, and appro of the larger pair at 

7°15 2-67 6-95 5-50 2-34 12-55 30-1 _ _ — the higher lifts. 

B ys 4 — 3 = Fae Se 4 Se ~ — - These curves are plotted valve lift in —— 
4-70 | 3-88 | 14-10 | 10-80 -| 3:28 | 4-80 | 86-2 | 35-8 | — —, |qsball Mamster here’ been Gadied. oe cool cures 

5-80 2-41 5-60 3-75 1-04 9-50 31-3 26-3 1-00 0-509 bet these and others 

7°70 2-78 7-40 4-90 2-22 12-40 31-8 _ —_ — on between points 

9-60 3-10 9-25 6-05 2-46 15-40 32-6 on a an similarly located, the approximate curve of flow for two 
12-90 3-59 12-45 7-95 2-82 20-45 34-3 _ = _ valves of 1-5 in. diameter is . indicates 
15-20 3-90 14-30 9-05 3-01 22-50 35-8 26-3 _ _ a flow quite closely equal to that of the single 2-5-in. 

22 2 te re 4 i= Re 2's 26-6 1-50 0-873 | valve, up to a lift of about 0-6 in. 

10-05 3-18 9-80 5-35 2-32 15-30 33-0 eae va ene See Ee ara aE noes Seaates 
13-60 3-67 13-20 7-05 2-66 20-45 84-5 pats Bite rr que to various ve lifts are compared 
15-80 3-98 15-00 7°85 2-80 22-20 85-5 26-6 _— one Table V, in percentages of the flow of the single valve. 

6°35 2-62 6-15 2-70 1°64 9-05 81-5 26-6 The ts connected to the curves by broken lines 

8-50 2-92 8°15 3-50 1-87 11-75 82-0 -_ Valve indicate, to vertical scale only, the flow with the valves 
10-65 3-26 10-30 4-35 2-08 14-75 82-7 — _ be alent to the 

° versed. . might 

14-00 3-60 14-00 5-0 2.43 19-85 o3 “a flow with the valves at an infinite lift ich with 

16-70 4-08 15-80 6-40 2-58 21-20 35-3 26-6 we y eatery 
the horizontal trend of the more , 
cs ae et TE ~ Ghand puluhn capucsent he avactamana tunis of ter Gheweah 
TABLE IV. the respective at this pressure drop. These curves, 
(Kind of measurement, air flow through poppet valves ; instrument tested, two valves 1} in. diameter, ——— canned - eee lift in inches, 
continuous flow ; date, May 23, 1918; humidity, 53 per cent. ; barometer, 755 mm.) pdt mar oe ig ~ nly OPI pth ag ol ye 4 - 

; regardless of valve diameter. 

Square Square Temperature. a tho other Dans, & & efyn conte that Sho peruse 
Velocity Lower Pressure Upper Valve {Coefficient | limit of valve lift is a function of the diameter, and for 
Pressure. Velocity Static. Drop. Pressure Lift. Effux. purposes of compari on this basis, Fig. 5a has been 
Pressure. ' Drop. Jet. Room. from curves last discussed, changing the 
— OAS on to ek See Se, ee 
deg. deg inches. each valve. In the case of valves, the flow of 

0-140 0-374 0-20 12-65 8-56 12-90 30-8 27-0 0-05 0-96 plotted against the lift, expressed in per cent. of 

0-230 0-484 0-27 17-45 4°18 17-80 82-5 — — —_ the diameter of one valve only. 

0-350 0-591 0-40 24-10 4°91 24-60 84-5 _ -- — result of this transposition is at once apparent. 

0-420 0-648 0-45 26-35 5-18 26-85 36-0 27-0 = _ The intercepts on any ordinate very closely agree with 

0-570 0-755 0-65 11-40 3-38 12-06 34-0 27-1 0-10 0-92 the proportionate cross-sectional port areas of the 

0-840 0-917 0-85 16-35 4-04 16-00 84-5 - _ pal several valve combinations, and in the case of the two 

1-120 1-060 1-10 20-10 4-49 21-35 85-5 _— a _ ai binati with 

1-440 1-200 1-40 25-60 5-06 26-10 87-5 27-1 _ — curves to valve com tions equal 

1-230 1-11 1-20 10-50 8-24 11-85 33-5 27-1 0-20 0-691 | cross-secti port area, the curves coincide within the 

1-750 1-32 1-70 14-40 3-79 16-25 34-5 _ _ - probable error of the work. Up to a lift of 0-5 diameter 

—= “— 4 = ‘= jt #:8 Pm ses men the coincidence is all the more exact if it be remembered 

1-940 1-39 1-90 9-35 3-06 11-30 mo | 2 | os | ees |S ee eee oe ew ae 

2-650 1-63 2-55 12 60 3-55 15-35 34°38 _ -- _ ° . . ble tater tant 

3-550 1-88 3-35 16-50 4-06 20-00 26-0 =~ ins ols From this it w ar reasonable to infer 

4°400 2-10 4-20 20-55 4°54 24-75 87-0 — _ _ under fairly similar c tions different valves or com- 

6-200 2-28 4-70 24-20 4-92 29-20 39-0 27-2 _ _ binations of valves have capacities in proportion to their 

2-50 1-58 2-30 8-90 2-98 11-40 84-5 27-2 0-40 0-528 | respective cross-sectional port areas, when the lift in each 

3-35 1-83 3-15 12-00 3-46 15-35 34-7 se my oa case is same per cent. of their ive diameters. 

He 4 es i = thd fo fe 4 es = a It also seems logical to infer that the theory of the 

6-25 2-50 6-05 22-20 4-71 28-25 39-0 27-2 a oan hydraulic mean ius has but little application to the 

2-70 1-64 2-50 8-50 2-92 11-30 82-0 27-5 0-50 0-459 | losses in poppet valves, it being more proper! icable 

3-75 1-94 3°55 11-55 3-39 15-10 83-5 _ _— _ to what may, for convenience, be termed surface friction. 

4-80 2-19 4-70 15-15 3-89 20-00 35-0 —_ _ — or actual rubbing of the moving fluid upon the surround- 

re *s .s “> ‘3 1 4 $4 as 0-78 0-327 | ing wall, whence its derivation—the relation of cross- 

4-05 2-01 8-00 10-80 3-29 14-80 84-3 12 Fa; —— sectional area to perimeter in contact with the moving 

6-60 2-57 6-40 17-70 4-20 24-05 87-0 27-9 — _ In the case of continuous flow through a pipe or 

8-10 1-76 2-96 1.9 2-79 20-89 34-8 27-9 1-00 0-254 a — 7 = as f on 

. . . . . . ° _ _ _ osses ynamic losses, i inction 

5-75 2-40 5-60 14-25 8-78 20-00 85-5 — — ~ can be drawn. Dynamic oenicdan de hanes in 

7-10 2-66 6-90 17-65 4-20 24-60 37-3 vee a = directi ither of the whole colu its lesse 

3-35 1-83 3-20 7-90 2-81 11-25 34-0 27-9 1-50 0-174 10n, el Tro w ce mn or i Tr parte, 

4°35 2-08 4°10 10-25 3-20 14°45 34-3 ~ = —_ as at elbows, nozzles or offsets ; and friction of the fluid 

6-00 2-45 5-85 13-60 3-68 19-30 35-6 caste que _ against the walls undoubtedly causes a rolling motion 

7-10 2-66 6-90 16-50 4-06 23-50 37-0 — _ _ with change of both direction and velocity in the adjacent 

3-35 1-83 3-15 7-60 2-74 10-90 83-5 27-9 particles. The change in direction at an elbow will 

s-3 He 4-58 30-08 a oe oss -_ tg } _ cause @ greater pressure with greater friction on the 

7-25 2-69 7-10 at 4 4-02 23-35 36-5 rea outer side. An easy-radius elbow is ordinarily estimated 

to cause a pressure loss equal to the friction loss in 

10 di ters of straight pipe, but a right angle or mitred 

These curves may be used to approximate the actual | the manner in which a pair of 1-25-in. valves were seated neg in the pipe will cause a loss equal to the friction 

re drop necessary to produce a given velocity. | in the cylinder for testing. The closely shaded sections | loss in nearly 50 diameters.* It is thus evident that 

example, in Fig. 2 it is seen that the pair of 1-75-in. | represent the false seat of hardwood, and the dotted 

valves with 0-20 Lift indicates a velocity of 200 ft. per | sections indicate the putty used to join the porte of the; * “‘ Loss of Pressure Due to Elbows,” Frank L. Busey, 

second at the ordinate corresponding to 3-55 in the | false seate smoothly to the passages. Proc. of Am. Soc. of Heating and Ventilating Engineers, 
horizontal scale or 12-6 in. of water or 0-455 Ib. per| Before making the putty joint as shown, two tests | 1913. 
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where marked c in direction take place in a length | 


of but two or three rs, the dynamic losses may be 
many times as great as the losses due to friction, oud he 


case of the inlet passage terminating in a poppet valve 

ae = of probable friction loss and 
@ rou pro’ on loss 

dynamic loss, it may be assumed that the friction in the 


7 





2. TWO 1% 


tonal Flow. 


(sea2.8) 5q.Root Pressure Drop. 


1g.4. TWO VALVES (4% INCHES DIAMETER. 





0 


66a2.c) Sq. Root Pressure Drop. 


and at the lip of the valve is equivalent to that 

of 5 diameters of straight pipe at the same velocity. 
From Mr. Busey’s experiments ¢ynamic losses might be 
expected equal to the friction loss in about 8 diameters 

curvature of the passage, and further d i 

losses equal to the friction in at least 30 diameters due 
the sharp c of direction at the valve seat, 

— 60 deg. at low lifts with a 30-deg. seat. If this com- 
ng within the limits of fair approximation, 
. Pomeroy’s 39 per cent. greater friction loss is only 


poy um to ~y ys oe of os total =" or 
per cent. capacity would be expected from 
pA pass es ith g 0-7 the diameter and 0-7 the lift 

8 eee, vars. the data here obtained, it 
appears the two valves have only about 2 per cent. 
ty at 0-7 the lift. 


r 
i 


the relative cross-sectional 
and capacities in per cent. of the area and capacity of the 
single 2-5-in. valve, each valve being lifted the same per 
cent. of its diameter. 

It is evident from an inspection of the curves on Figs. 5 


Proportional Flow. 


Proportional Flow. 


Proportional Flow. 








. o-re9 0-25{0-270]0-s00l0-025|0-760 








a lift equal to one-quarter diameter 
than 67 per cent. of the fu 





port, and that a lift of one-half diameter develops 80 per 
cent. to 99 cent. of the full capacity. ; 

The coefficient of efflux is taken as ‘the ratio of the 
observed mean velocity through the valve to the mean 
velocity which would theoretically result from an equal 
pressure drop. Assuming that the temperature, density 
and humidity of the air are the same at the valve as_at 





2% 


Lift per Cent Diameter. 


the jet, this coefficient may be obtained directly from the 
relation of the areas and on? ome velocities set 
forth in Tables II, III - The i 
velocity at the jet multiplied by the ratio ot the jet area 
to valve area gives the proportional velocity through the 
valve. If the ratio of this velocity to the square root of 
the pressure drop be taken, the result is the coefficient of 
efflux. To be more exact, this should be multiplied by 
0-99, the coefficient of the jet. 

The above short method may be justified by developing 
the usual equation V= ,/¥g} in the unite here most 
convenient : 

V = velocity in feet per second. 


g = acceleration constant of gravity in feet per second 
h = head of air in feet causing the flow. 
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Substituting the head in inches of water : 


v=, /20r [20728 = ws, /e 


where w is the weight of water in pounds per cubic foot, 
62-31 is the weight of water in pounds per cubic foot, 
and p is the pressure head in inches of water. 
This equation is deemed suffi ntly accurate for the 
low pressures here subjected to e ion. 
Now, if A = the jet area, and 
a = the valve area, 


the’ mean velocity through the valve is 18.275 A a 
<8.’ @ 
where 7 is the velocity pressure and w the density of the 
air at the jet. 
The theoretical mean velocity through the valve is 


18.275 a where P and W are, respectively, the 





62.31 _ 
12 


pressure drop and the density of the air at the valve. 


s.r | fe 4 

Ye aesve 

18.275 Se *vP 
Ww 


where the density of the air is the same in the jet and in 
the valve. 

In computing the coefficient the valve area has been 
taken as x Dh for all lifts. It is realised that for small 
lifts the aid of trigonometrical formule may be invoked 
to determine accurately the least area of opening, but the 
same formule are not oa at higher lifts. More- 


The ceefficient of efflux — 





over, they are only justifiable upon the theory that the 
lines of flow are parallel to the slope of the valve seat, 


® condition which certainly does not obtain for any 
except the smallest lifts. 





























Taste VI. 
Relative Flow at Lift 
equal to— 
Rela- 
_ tive 
8 Area.| 0-1 | 0-15 | 0-20 | 0-25 
Diam-| Diam-| Diam-| Diam- 
eter. | eter. | eter. | eter. 
.C. 0. ¥.5 .C, .C, 
Two valves, 1-75 in. diam- ” 4 ” ° ° 
eter os ea ou 98 96 96 96 96 
Two valves, 1°50 in. 
diameter* ‘in ee 72 70 69 69 69 
One valve,2-5in.diameter| 100 100 100 100 100 
Two valves, 1-25 in. diam- 
eter a ay s 50 46 45 45 45 
* By interpolation. 


In Fig. 6 the coefficients of efflux will be found, plotted 
against valve lift in inches, and against lift in per cent. 
of diameter in Fig. 6a. These cocfficients are con- 
siderably higher at low lifts, a feature somewhat difficult 
to explain satisfactorily. Both friction and dynamic 
losses should be greater at low lifts, as the ratio of 
perimeter to area is then greater and the angular deflec- 
tionsharper. It seems probable that there is an approxi- 
mation to a jet action at low lifts, the discharge taking 
place into a region of relatively low pressure, somewhat 
after the manner of the true jet used for measurement 
at the outlet end of the cylinder. The comparatively 
high discharge effi iency of any such jet seems to make 
this the most probable explanation of the high coefficients. 

If such jet action takes place, the pressure in the valve 
area should approximate that of the cylinder itself, 
and the theoretical velocity through the valve should be 
computed upon the lower pressure rather than the higher. 
This would reduce the error involved in computing the 
theoretical flow and coefficient upon the assumption of 
atmospheric density in the valve, as has been done. 

maximum static pressure in the cylinder was 
17-5in. of water. Asa pressure of | in. of water is equal 
to a pressure of 0-5768 oz. per square inch, this would 
equal a pressure of 10-09 0z., or 0-631 Ib., per square inch, 
or an absolute pressure of 15-23 lb. per square inch, 
755 mm. observed atmospheric pressure being equal to 
14-60 lb. per square inch. The density of the air varying 
with the absolute pressure and the ratio of absolute 
pressures being | -046, the error involved under the above 
assumptions would be about 2-2 per cent. as the density 
of the air enters the equation under the radical sign. 
This error would be materially less at the lower lifts, the 
egg in the cylinder were then being considerably 
- No appreciable error would appear to be intro- 
duced by assuming equal temperature and equal humidity 
at valve and jet for any given valve opening and pressure 


drop. 

Rotorring again to Fig. 6, it will be noted that where 
the coefficients are compared at the same absolute lift, 
the differences between the three valve combinations 
are quite considerable, and that at the very low lifts 
the points plotted present some irregularities. The 
curves have been drawn to conform to the greatest 
number of points reasonably possible, and the curves 
in Fig. 6¢ have been plotted from those in Fig. 6. The 
Points for the two larger combinations so nearly c 
in Fig. 6a that but one line has been drawn. 

Fig @ we in arn etree yt curves in 
- 6 at various absolute lifts, expressed im per cent, 
of the values for the si 2-5-in. 
in Tanae single vere, are presented 
a 


Tasie VII. 





Relative Coefficient of 








Efflux. 
Valve lift in inches ee ee 0-185] 0-260. ms 0-solo-62s 
.C. c. . 
Two valves, 1-75 in. diameter . . ¥ Poa Po PS9 P36 
One vaive,2-Sin. diameter ..| 100 | 100 | 100 | 100 | 100 
Two valves, 1-25 in. diameter ..| 87 70) 73| 69) 64 








In Fig. 6a it will be seen that when compared on a basis 
of eq valve lifts, expressed in per cent. of diameter, 


Fig.é. 
Ey 








of 


. 
. 


Coeft 


0 : 
(s6e2£) Valve Lift, Inches. 


o=Two 1% In. Valves 
p- One 24 In. Valve 





& 


lacement. 


LP per 100 Cu.In. Piston Disp 


Gas Vel. Through Valves Ft. per Sec. 


(5682.F) 


the coefficients are much more nearly equal, the curves 
for the two larger combinations coinciding, and that for 
the small valves being but little lower. It seems entirely 

robable that even this small difference is largely caused 
by the converging lines of the passages leading to these 
small valves, as before explained. The comparative 
values are here shown. 

General Considerations.—The only experimental in- 
vestigation of the flow of air through poppet valves oj 
which record was found in the technical publications 
was carried ovt as a thesis by Mr. R. M. maeene, sat 
Mr. F. W. Hollman, and later published by Professor 
C. E. Lucke under the title, “ Recmies Drop Through 
Poppet Valves,” vol. xxvii, Transactions of the American 
Society of Mechanical Engineers (1905). Professor 
Lucke seems to have been the first to call attention to 
two Sctewertng Coshemeeee — are Ae gg: Soy hoe 
suppo ata here presented ; ¥ t 
pi nae oY efflux, computed for air at atmospheric 
density, is nearly constant for all pressure drops; and, 












second, that this coefficient is much larger ior low lifte. 
Tests were made both with continuous flow, and inter- 
mittent flow, the latter being as py ey possible similar 
to actual rating conditions for two gas engines 
tested, and it was iound that the cot fficient of efflux for 
continuous flow wae not the same as that for intermittent 
flow, even at the point of zero acceleration. 


Taste VIII. 





Relative Coefficient of 
Efflux. 


0-10) 0-10 0-20 0-25) 0-30 





Valve lift in per cent. of diameter 





3 ey = 4 Pos 
Two valves, 1-75 in. diameter ..| 100 | 100 | 100 | 100 | 100 
One valve, 2-50 in. diameter ..| 100 | 100 | 1 100 | 100 
Two valves, 1-25 in. diameter . 3 | 92; 91) ©) 8 








It is patent that extreme care should be exercised in 
any attempt to apply the results of continuous-flow 
experiments to flow under operating or intermittent 
conditions, since inertia and resonance ¢ ffects in the inlet 
manifold will obviously make great differences in the 
absolute quantities, and these effects will vary with the 
t of manifold used. Moreover, the pressure drop, 
velocity, and coefficient will obviously vary with many 
other factors as between different engines, different 
speeds for the same engine, and as to instantaneous 
values at different pointe of the stroke for a given engine 
at a given speed. 

However, in the question of design as to whether two 
inlet valves or one should be used, it is believed the com- 
parative results here presented may be made to serve a 
real purpoge. It is difficult to perceive any reason why 
the tive relations obtaining between these three 
valve combinations for continuous flow should not find 
some parallel in the comparative relations between the 
same three combinations for intermittent flow, if no 
other variables are permitted to affct the com ve 
results in the latter case. Only inherent differ noes 
between the three combinations, eff-ctive with inter- 
mittent flow and nom ffective with continuous flow, or 
vice versa, would appear capable of affecting this parallel, 
and it is improbable that such differences, if any, are of 
great magnitude. 

It is hoped that these modest experiments wil] arouse 
interest in the question of multiple valves, and certainly 
the discussion of any direct comparisons obtained in 
practice would be very interesting. Aeronautic engines 
of to-day have so nearly approached the theoretical 
limit of efficiency that even small improvements may be 
well worth while, but it seems probable that the 
mechanical advantages of dual or multiple valves may be 
of even more importance. 

The dimensions of the cylinder model used for these 
experiments offer @ ready basis for discussion, and are 
commonly encountered in aviation engine practice, the 
bore being 5 in. and the diameter of combustion chamber 
5-75in. A combustion chamber of this size permite the 
use of two valves of 2-5 in. diameter, or four valves of 
1-875 in. diameter, inclined at 15 deg. or 20 . to the 
cylinder axis in both cases. Four 1-75-in. valves can 
be placed in a 5-5-in. cylinder head inclined, or a 5-75-in. 
cylinder head vertical ; and four 1-5-in. valves are even 
more readily accommodated in a 5-in. cylinder head, 
or a cylinder having the combustion chamber the same 
diameter as the cylinder proper. These valves may be 
placed vertically, and the cylinder is much more easily 
mahined. The combustion chamber will have better 
P rtions, and the slight increase in cylinder ht 
will be more than offset as to overall height by the 





in spring length. 
wo 1-6-in. valves will have a flow aw equal to 
one 2-5-in. valve at the same re the same 


lift, will present but 72 per cent. as much area to an 
pressure in the cylinder at the time of opening, and w 
weigh but 56 per cent. of the weight of the single valve, 
assuming that the weights vary as D@5, which is approxi- 
mately correct for these sizes. Assuming any reasonable 
re in the cylinder at = time be vi Tighe 0G 

and spring tensions in on to valve weighte, it is 
evident that the two dash talves will require less than 
half the power to them, and this will be a direct 
saving of mechanica) loss, as valve action is not the type 
of reciprocating motion which can return during one 
portion of the stroke gnotey stored pe another 

rtion, excepting only energy stored in . 
Pere has been said that valves in pairs are more ditticuls 
to cool than single valves, but this does not appear to 
stand analysis. The Lee yee ws of the 5-in. cylinder 
head ocew by the smal! valves is only about 95 per 
cent. of proportion of the 5-76-in. head oe 
by the large valve. ‘The circumference of the two valves 
is 20 per cent. greater than that of the single valve, 
and although the seats would have somewhat less width, 
the distance of heat flow in this direction would be but 
60 per cent. as great. As to the portion of the heat 
which flows to the , the conditions are also some- 
what in favour of the small valves, the distance to the 
water-cooled portion of the guide being less and the 
proportion of water-cooled ° 

In one example of foreign ne design dual valves 
of about ~ ho lifted to one-half mar pe = 
give entirely vati operation at up 
2,200 r.p.m. The lities in this “Tirection are 

















_ same as that of the 
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THE HISPANO-SUIZA AEROPLANE ENGINE. 


Ftg.1. CROSS SECTIONAL O1AGRAN. SIDE VIEW 

















of using low lifte to secure a higher coefficient, but still 
the overall result might be beneficial. 

The comparison of a single 2-5-in. valve to a pair of 
1-75-in. valves may be analysed in much the same 
manner, and as to heat conditions the result would seem 
slightly in favour of the pair. If lifted 0-375 in., the 
capacity will be 25 per cent. r than that of one 
2-5-in. valve, according to experimental lt 
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as to render them final and conclusive. It is earnestly 
hoped that further and more extensive data es upon 
this subject will be experimentally obtained pub- 


Tasie IX. 





shown in Table V, or the resistance will be but 64 per 
cent. as great, the resistance varying roximately with 
the s of velocity or capacity. is should result 
in higher volumetric efficiency. superficial area of 
the two combinations would be practically equal, but the 
weight of the pair would be but 82 per cent. of that of 
the single valve, with correspondingly reduced total 
spring tension and slightly reduced mec al loss. 

Interesting comparisons may be drawn from data 

blished by The Automobile Engineer, London, vol. vii, 

os. 105-6-8-9 (1917) covering Benz and Mercedes 

nes, each make being constructed in both two-valve 

four-valve models. Except for the valve changes 
and an increase in compression ratio from 4-50 to about 
4-90, the design of the four-valve models is much the 
tive two-valve types. The 
data represented in Table IX, the ratio of volume to 
horse-power and brake mean pressure being given for the 
rated power at 1,400 r.p.m. for each engine. The 
“valve factor” is one the product of inlet-valve 
qpenne area by the number of degrees open divided by 

displacement of one piston, ing a ready index 
of relative valve capacity. 

The valve factor for the four-valve Mercedes is but 
slightly larger than that of the two-valve, and the mean 
effective pressure is increased only 5 per cent., which is 
practically accounted for by the increase in compression 
ratio from 4°50 to 4-94. In the Benz four-valve, the 


factor is increased 35 per cent. and the mean effective | Brake 


pressure increased 10 
which can be due to 
— Fie te 4-91. aia 
ig. 7 a comparison is of the power output of 
these four engines plotted inst velocity through 
the inlet valve. ‘These velocities are computed for this 
comparative purpose, as ratio of piston displacement 
per explosion to one-half the product of valve-opening 
area by the time of the opening. The broken curves 
t the four-valve Benz and Sepetively. 
ced approximately to compensate for in 


ompression . 
In conclusion, a summary of the results experimentally 


cent., only about one-half of 
increase in compression ratio 








Benz. |Mercedes Benz | Mercedes 
Engine. 4-valve. | 4-valve. | 2-valve. | 2-valve. 





Bore, inches ee 6-71 6- 5-12 5-51 
Stroke, inches 7-48 7 
Piston displacement 


ae cylinder, cubic 


Se --| 191-38 | 220- 
Piston displacement 


30 

“09 7-09 6-30 
82; 146-05; 150-20 
90 


total cubic inches | 1,148-30 | 1,324 876-30 | 901-20 
Valve port diameter, 
inches .. oe 2-04 2-17 2-42 2-67 
Valve lift,inches .. 0-465 0-398 0-433 0-440 
valve opening, 
squareinches' .. 2-99 2-72 8-29 3-70 
Rated horse-power 230 260 160 160 
Rated revolutions 
per minute +} 1,400 1,400 1,400 1,400 
Maximum _horse- 
power “ie «| 250 270 164 162-5 
Maximum _revolu- 
" f. poo 1,650 1,650 1,400 1,400 
ve ope f 
245 228-3 240 213 


Area inlet ‘pipe 2 
wareinches ’..| 3-65 6-85 2-96 8-54 


power od 4-99 5-10 5-48 5-63 
Compression ratio .. 4-91 4-94 4-50 4°50 
Valve factor. . oe 3-80 2-82 2-70 2-62 

» Mean effec- 
tive pressure --| 118-0 107-5 103-0 102-0 

















lished, and it is believed that the results here presented 
will be found substantially correct in the light of later 
research. Caution should be exercised in the application 
of these results, for t similarity with respect to 
air flow is often most ive. 


Concivustons. 


1, The coefficient of efflux is practically constant, 
for all pressure drops (at least below 1 Ib. per square inch) 


where the lower pressure is approximately atmospheric, 





ht 
SS 7 eee! 
hesiadhe os ee ipo} 
zy ata 
+ celta ahoccsent is 
isl aes <a 
(5706.A.) 
derived is presented. It should be borne in mind that | and the theoretical flow is computed upon air at atmo- 
the number and character of the experiments is not such | spheric density. 


2. Under conditions of general similarity, the co- 
efficient of efflux is very nearly the same for valves of 
different sizes, at equal lifts expressed in per cent. of 
their pective di ters. 

3. Lifting a valve one-quarter of its diameter may 
develop an area of opening geometrically equal to ite 
port area, but affords a eeqentey less than 67 per cent. 
of that of the unobstruc port, at the same pressure 
drop ; a lift equal to one-half diameter develops 80 per 
cent. to 90 per cent. of this maximum capacity. 

4. At the same pressure drop, one valve of Tamite rD 
and lift A is equal in capacity to: 

First. A pair of valves of diameter 0-707 D (equal 
port area) and lift 0-707 h. 

ond. A pair of valves of diameter 0-6 D and 
lift h, for values of h not exceeding about 0-25 D. 








THE HISPANO-SUIZA AEROPLANE ENGINE. 
WE reproduce on the present and opposite pages, 
from our New York contemporary Aviation, drawings 
of the Hispano-Suiza aeroplane engine, a t; of motor 
which has been very extensively adop in France, 
where seventeen factorics are stated to have been re- 
cently turning out 120 of these engines per day. The 
engines are manufactured under the Birkigt nts, 
these being owned by the inventor, Mr. Mare Birkigt, 
and the parent company, Automoviles Hispano-Suiza, 
which has a factory at Barcelona, Spain. In the United 
States the manufacturing rights were taken up by the 
Wright-Martin Aircraft Corporation, of New Brunswick, 
N.J., and the account in our contemporary deals par- 
ticularly with the types constructed by this Corporation 
and the sub-contractors associated with them. The 
description given is as follows :— 
“Four models of Hispano-Suiza engine have been 
roduced in the United States. These are designated 
Is A, I, Eand H. Model A has a bore of 120 mm. 
(4-72 in.) and a stroke of 130 mm. (5-11 in.), and 
150 h.p. at 1450 r.p.m, at sea level. Although 
f y used for combat and pursuit work, this engine 
w been relegated to use in training planes. Model I, 
also of 150 h.p., is the same as Model A, except that it 
has the new straddle-fork type of connecting rod, the 
magneto drive and the timing are different, and there 
are some slight modifications in the piston nting. 
“While Model E has the same bore and stroke as 
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Models A and I, it develops 180 h.p., the compression 
ratio a been raised from 4-72 to 1 in the Model I 
to 5-33 to 1 by i ing the dist from the centre 
eee aS ee oe ee ee ee See A 
larger Stromberg carburettor with 2-in. barrels is used 
instead of the smaller one fitted to the Model I. This 
is to take care of the increased volume hod 
mixture required by the higher-engine speed of t! 
Mode! E, this being 300 r.p.m. greater than in the Model I. 
The Model E resem am widely = fitted to British 
SE-5 planes, which are designed for combat and general 
purpose work. 

“The three models mentioned above resemble the 
original French design very closely in their essential 
features, although incorporating a number of variations 
in dimensions and details of design. The 300 h.p. 
type, Model H, may be characterised as entirely American 
except for its basic principles. The Wright-Martin 
experimental department at New Brunswick has com- 
pleted about twenty of these engines, and they are 
stated to have proved unusually powerful and speedy. 
The bore of the Model H is 140 mm. (5-511 in.) and the 
stroke is 150 mm. (5-905 in.). Two other important 
features which are different in the Model H as compared 
with the other three engines are the carburettor and 
oiling system. Like the others, however, this model 
is designed for fighting, pursuit and similar activities. 

“The Model i “Suiza may be described as 
typical of the entire series, with the exception of the 
points of difference outlined above. It is a fixed- 
cylinder, — engine, with eight cylinders 
arranged in two blocks of four, which are set at an angle 
of 90 deg. The aluminium crank-case is divided at 
we ae —— onaanas t, the faces of wm by 

ves to a perfect fit, as no gas 
used between them. fastened together by 
bolts. Pes lower half m4 the crank-case is unusuall 
deep, ing a large oil reservoir and also stiffening 
the engine. The upper half carries the two-cylinder 
blocks, = ot the base of the cylinders being attached 
means te. 





q 





HISPANO-SUIZA AEROPLANE 


Fig.2.cRo8S SECTIONAL DIAGRAM ENO VIEW 
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1“ A four-throw crank-shaft is used, 180"deg. between 
throws. It is made of chrome nickel steel, machined 
all over, and is hollow for lightness. Four plain main 
bearings, bronze bac ked and lined with babbitt, and one 
annular ball main bearing at the rear (magneto end) 
of the engine carry the shaft, which is — between 
the crank-case halves. A double-row, -thrust bearing 
located in the front of the crank-case takes the thrust 
of either a tractor or pusher propeller. The crank- 
shaft is provided with a taper at the front end, having 
a = the propeller hub. 

bh cylinder blocks are of cast aluminium and 
incorporate water-jackete surrounding the heads of 
the forged steel cylinders, which are made in the form 
of sleeves, threaded on the outside to screw into corre- 

ing threads, which are quickly and easily cut in 
cylinder blocks by means of compressed air 
taps. Each cylinder is flanged at the bottom and closed 
at the top, the upper surface being flat and carrying 
the two valve seats. The cylinder blocks also embody 
the intake and exhaust passages and the valve porte. 

“The connecting-rods are of heat-treated steel and 
tubular in construction. The new straddle-fork t 
of rod, which is of American design, is forked at ti 
bottom and bolted to a two-piece bronze box lined with 
babbitt,'two bolts being used at each side. The bronze 
box bears directly on the crank-shaft, and the other 
connecting-rod bears on the outer and central portion 
of the bronze box, the shaft itself working between 
the forked ends of the straddle rod. Bronze bushings 
are ided at the upper ends of each pair of con- 
necting-rods. 

* Pistons are of cast aluminium, § in. thick at the 
head, the sides tapering from } in. at the top to 4 in. 
thickness at the bottom, this r construction facili- 
tating the dispersion of the heat of combustion. There 
are four narrow rings in two grooves at the top of each 
piston, and near the bottom there is one oil ring with 
relief just below it. Case-hardened alloy steel is used 
for the piston pins, which are of large diameter and 
hollow in construction. These pins float in both sides 





ENGINE. 


of the piston,’as well as in the upper end of the connecting- 
rods, @ piston pin-lock ri ng each pin in place. 

v overhead camshait ‘which rates the valves 
in each cylinder block is hollow carried in three 
plain bronze bearings, each shaft being driven by two 
pairs of bevel gears and a vertical shaft connection 
to the crank-shaft at the rear of the engine. These 
vertical shafts are protected by light steel tubing, and 
each is made with a screw-driver, or Oldham coupling, 
type of joint slightly below the middle to permit re- 
moving the cylinder blocks without dismantling other 

. One of the camshafts, that in the left-hand 

k, besides operating the valves, drives the piston 
of a small air pump mounted on the valve-gear housing. 
This pump is used for maintaining pressure in the 
gasoline tank where the pressure feed fuel system is 
used. The oil-tight cast aluminium housings which 
inclose the camshafts and valve mechanism are easily 
removable. 

“Valves are of tungsten steel with | diameter 
hollow stems, working in bushings of cast iron. 
are set vertically in the cylinders along the centre of 
each block, and the overhead camshafts operate them 
directly by making contect with case-hardened, flat- 
headed adjusting disks at the upper ends of the stems, 
rendering rocker arms unnecessary. Each valve is 
held to its seat by two concentric helical springs, either 
one of sufficient stre to ensure proper seating if 
the other breaks. A further advantage of this con- 
struction is that it effects more rapid and more tive 

ng and closing of the valves. Clearance 


ween 
cam contour and the adjusting disks may be easil 
corrected when oy sneuee of ox 4 wasnt 


wrench, which displaces the ad discs larl: 

ath wy valve stems. rol ace on ae 

y lengthwise, ing washer 

a by tenons engaging slote in 
m 
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the oil beimg torced to the bearings, &., by 
vane eccentric pump mounted vertically in 
half of the crank-case immediately under 
of the crankshait. This pump is driven at 1-2 times 
crankshait speed by the same bevel gear on 
shaft that drives the vertical shaft at the rear 
cylinder block. Where an oil radiator and 
reservoir are used, practically no oil is carried in the 
sump of the crank-case, this being known as the 
sump system. In this case the oil is circulated 
the oil radiator and reservoir by a gear pump situated 
on the magneto support bracket at the rear of the i 
and driven from an extension of the crankshaft. 
“Oil is forced by the vane pump first 
filter in the lower half of the crank-case and then 
@ steel tube cast in the lower half of the case, with con- 
nections cong Be three of the main bearings, where 
the oil enters hollow crankshaft and is distributed 
to the four crank pins. Oil is fed to the outer connecti 
rods through holes in the inner rods, and is then di 
as @ spray, which combines with the oil thrown from 
main c t beari to lubricate the cylinders, 
pistons and piston pins. At the front main bearing 
there is a by-pass leading around the outside of the 
bearing to a tube which runs up the front end of each 
cylinder block, the lubrication of the bearing itself 
so care of by an oillead. Passing up the tubes 
at the front of the engine, the oil is delivered to the 
hollow camshafts, which distribute it through small 
holes to the bearings, cams, valve tappets and stems, 
the excess oil escaping through the rear end of the cam- 
shafts in the form of a stream which lubricates the vertical 
shaft bearings and driving gears before returning to 
the crankvase through the vertical shaft housing at the 
rear of the engine. The filter in the crank-case is fitted 


the 


being set flat on the support members. 
disassembly, the camshait and valve-gear housings are 
usually leit exposed, enabling the plane constructor 
. When an engine is mounted 
without cowls, it is necessary to protect the magnetos 
by covers, usually of leather. 

“To carry away any gasoline that may overflow 
from the bowl of the carburettor or drip back duri 
manoeuvres in the air, a small drain pipe is attac 
to a nipple at the bottom of the carburettor. The 
excess gasoline is discharged as far as possible to the 
rear r the planes and away from the exhaust line. 
Siaguse Tadao aaaiee- suhewaha tppretiatigiatin tues. 

i o-Suiza engine, although appreciati impor- 
tant part it hes paged in the great weald Wun predict 
that its importance as a factor in the future development 
of aircraft tor commercial purposes will be still greater. 


‘Lo tacilitate 





CasTING UNDER PrEssuRE.—A process for forming 
castings of certain non-ferrous alloys is announced by 
the Morris Engineering Company, 39, Cortlandt-street, 
New York. It is referred to in some detail in The Iron 
Age, New York, of November 7. It consists in pouring 
the molten alloys into metal moulds, and forming or 
congealing the castings under . They are really 
die castings formed under high pressure. A 
number of fuse bodies for shrapnel have been made in 
this way, the composition being 80 per cent. of aluminium, 
and 20 per cent. of zinc. An automatic machine is used. 
The tensile test and elastic limit figures of several castings 
of different alloys so made are quoted. An interesting 
result of the process is the making and handling of an 
alloy of aluminium, copper and iron, which has a low 
co-efficient of expansion. The manufacture, under the 








with a removable screen to permit easy i tion and 
cleaning. nase 

“Two eight-cylinder magnetos are used, each firing 
two spark plugs per cylinder. These are 
the Dixie type 800. A cast aluminium support at the 
rear of the crank-case carries them both, and they are 
driven at crankshaft —— by @ transverse shaft and 
gear type couplings. small shaft at right angles to 
the transverse shaft and directly beneath it, being located 
in the centre of the to support bracket, com- 
municates the drive from the crankshaft to the trans- 
verse shaft by means of a spiral gear. The left-hand 
magneto runs clockwise, and the right-hand instrument 
turns in an anti-clockwise direction. 

“The spark plugs are located in bushings in the 
aluminium cylinder blocks, one of the bushings being 
on the inboard side of the combustion chamber of each 
eylinder and the other on the outboard side. 

“The firing order is as follows, L indicating the left- 
hand cylinder block and R the right-hand block, facing 
toward the propeller end of the engine and the numbers 
denoting the position of the cylinders, facing toward 
the rear of the engine :— 


1 L—4 R—2 L—3 R—4 L—1 R—3 L—2 R 


* By bolting a suitable bracket in place of the magneto 
support in oil pump assembly, an electric or air starter 
may be fitted. A single-unit motor generator system 
may be used for a combination starter and long-distance 
wireless outfit,.as the magneto wireless connection has 
a radius of only approximately 5 miles. Engines used 
in pusher type seaplanes are times equipped with 
@ geared-<iown, hand-starting crank, with a small 
magneto to give a hot — at low speed. 

“The Stromberg carburettor meters and disc 

the fuel by the suction set up in the delivery of air 
through the venturi tubes to the carburettor. The 
fuel —— kept in proportion by the induction 
of air into the jet, thus maintaining a constant mixture 
throughout the throttle range. 
“When arranged for gravity feed, the gasoline tank 
is placed so that it will give 1 lb. to 2 lb. head at the 
carburettor for any position of the machine when in 
flight. Where pressure feed is used, the pressure is 
maintained by the pump located on the valve-gear 
housing of the left-hand cylinder block, a relief valve 
being placed in the line to prevent the pressure at the 
carburettor becoming greater than 2 lb. This valve 
is designed so that it can be adjusted in accordance 
with the varying altitudes at which the machine travels. 
Sufficient pressure for starting is obtained by using 
a hand pump when this system of fuel feed is employed. 
If desired, a vacuum tank aah Boy may be used, the 
vacuum being usually by — @ lead from 
the throat of a pound venturi, pl in the draft 
of the propeller, to the main ime tank, a check 
valve being placed in the line and a branch line leading to 
the auxiliary fuel tank. 

“The enzine —y 
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water is circulated by a centri- 
al Faye with two discharge outlets which is mounted 
directly underneath the oil pump. The water pump 
is driven from the same shaft as the oi] pump at 1-2 
times engine speed. Its capacity is 100 litres (26-50 
=) p-r minute at an engine speed of 1450 r.p.m. 

cylinder water-jack>ts have a capacity of 18} litres 
(4-9 gallons) or, by weight, 184 «<a. (41 Ib.). 

“An interrupter driving mechanism is used to fire a 
machine gun which is synchronised with the propeller. 
This mechanism is operated. b pinned to the 
lower gear on the lower half of vertical shaft, whic’ 
drives the camshaft of either the left or right-hand cylin- 
der block. Two ball bearings carry the i 





P , of pistons, of this alloy, for high-power aircraft 
engines is contemplated. 





Britisa East Arrica.—A Bill dealing in a com- 
prehensive manner with electric power supply is now 
awaiting its final reading in the Legislative Council of 
the Protectorate. measure is designed to foster 
and promote bulk supply methods and to ensure 
standardisation. Public and local authorities must 
adopt the standards and specifications of the British 
Engineering Standards Committee. The standard sys- 
tem for or ee pee will be ie gato a op 50 Lae 
excepting for special purposes, » excepting the suppli 
to Cathorieed distributors and for special a. 
the pressures of supply will be 415 volts and 240 volts. 
All apparatus to be used in connection with a standard 
system by a licensee must ooney with these standards, 
and that which may be used by others on a standard 
system must be marked when usual or necessary as to 
its capacity or value, in terms of British, standards. 
Practically every form of energy which industrialists in 
the Protectorate will require must be obtained from or 
by the conversion of electrical energy generated by water 

wer, internal-combustion engines, or oil-fired boilers. 
Gonssqnenth a demand for ap tus is developing 
which should not be neglected by British manufacturers. 
The Government electrical engineer will be pleased to 
receive catalogues and other information, with prices 
where possible, relating to hydraulic, internal-combustion 
and steam types of prime movers, electric generators 
and motors, transformers, E.H.P. transmission line 
materials, split-phase and other control and switchi 
apparatus, indicating and recording meters, testing — 
measuring apparatus, &c. Also relating to apparatus 
for any industrial application of electrical energy, 
including farm and electro-culture equipment, electro- 
lysers, ozonisers, automobiles, batteries and battery 
charging, coffee drying and roasting, steam rairing, 
mashing and distilling, casting and welding, cement 
burning, domestic heating and cooking, and X-ray 
and electro-medical equipment, &c., &ce. Inquiries 
from those interested are solicited and should be 
addressed to the Government Electrical Engineer, 
Nairobi, British East Africa. 





Messrs. Bottinc anp Lower’s Trape Review.— 
In their annual report, recently issued, Messrs. Bolling 
and Lowe state that trade during the past year has been 
of necessity restricted, and in many cases interfered 
with, consequently little ordinary business has been 
possible. It is the hope of all, that Government restric- 
tions which have served their purpose and are no longer 

, will be withdrawn at the earliest possible 
moment, thus leaving the manufacturer and merchant 
a free hand to transact their business in their own way. 
The chief interests of this old - established firm lie in 
the merchant branch and they have no hesitation in 
repeating what has often been said before, namely, that 
the oy of this country has been largely due to the 
initiative and energy of the merchant in securing business 
from overseas, often only after much labour, considerable 
expense in travelling, advertising, &c., and last, but not 
least, to the merchant's varied experience and his 
willingness to agree to buyers’ terms and conditions, 
which are not acceptable to most manufacturers. In 
many directions, they add, it would seem that the iron 
and steel trade in this country is fully equal to maintain- 
ing and extending its pre-war connections, and the fact 
that an exchange is being formed in the City of London 
where buyers and sellers can meet to do business, is 
another f of progressi As regards prices of iron 
and steel and metals, during the last year these have 
as a rule been fixed by Government its, and 
there is consequently nothing to be said about them. 
However, they think that the fixing of maximum prices 
should be continued for some short time to come, pro- 
vided the manufacturer is allowed a fair profit on his 
the merchant, the severe com- 





already 
keep him sufficiently controlled. 


THE GERMAN CHEMICAL INDUSTRY AFTER 
THE WAR 


Dvurine the war the German chemical i has 
had tremendous calls made upon it, and these have often 
necessitated large extensions of the works and plant 
and a great increase of capital, obtained partly 
the issue of new shares for vast amounts and partly 
State subsidies. There was a shortage to begin wi 
of several raw materials, and the blockade put a stop 
to many of the ordinary pli Among the new 
industries may be mentioned the manuiacture on @ 
large scale of nitrates from the atmosphere, in addition 
to which a number of substitutes had to be evolved. 

These novel claims upon the chemical industry entailed 
@ marked reduction, and in some cases a complete 
cessation, of the regular peace production, at the same 
time the blockade put a stop to the export, which 
under ordinary circumstances accounts for about 70 per 
cent. to 75 cent. of the entire production. As a 
result the chemical manufacture had almost entirely 
become a war industry, and now has again to face an 
almost complete reconstruction. The sudden and un- 
expected termination and the immense extensions which 








have taken place during the war, have produced a 
problem of the greatest difficulty and one likely to entail 
very heavy f expenditure. Yet the industries con- 


cerned are understood to take a fairly optimistic view 
of the future, although the chances of making profits for 
some time to come, no doubt, have been substantially 
curtailed, if not entirely destroyed. 

In the first place, the works will resume the manu- 
facture of dyestuffs in which branch they were pre- 
eminent. Secondly, much attention will be paid to the 
manufacture of pharmaceutical products, which, of 
course, also has been going on during the war. The 
stocks of dyestuffs, in Germany as elsewhere, are very 
low and must first of all be replenished. Hopes are 
entertained that by-and-by the foreign trade may be 
resumed, partly on account of the high quality of the 
German chemicals and partly because the foreign 
industries which have sprung up during the war will 
hardly be able to calety the demand in the ae 
countries. It is perfectly well known that the United 
States, even more than land and France, have made 
considerable strides in the dyestuffs industry. Not- 
withstanding all that has been done abroad, the German 
chemical industry relies with some confidence upon the 
value of that vast experience it has accumulated. It 
quite realises that a fairly formidable competition may 
spring up in the wholesale production of the more —_ 

yestufis, but it cherishes the hope that this will hardly 
occur in the complicated ones, which have always been 
one of the strong points of the German manufacturers. 
On the whole the German manufacturers look for a 
serious decrease in their export trade for some time 
after the war, a decrease which has been estimated at 
some 40 percent. As for the works which manufacture 
intermediate products, their business in these specialities 
will depend upon the extent to which the factories 
as such products are able to resume work on the 
old basis. 

The question of coal supply presents a very difficult 
problem. A number of the large chemical works have 
succeeded in securing lignite deposits so as to become 
more independent in the matter of fuel, but even in that 
case there is the scarcity of rolling-stock to contend 
against. Further, there is the labour question; owing 
to the war, large numbers of fresh h were engaged, 
and during the reconstruction period it will be very 
difficult to find employment for them. Under these 
circumstances the introduction of an eight-hours’ working 
day will not cause any particular trouble. 

The arrangements made during the war with the 
Explosives Group, as to a regulation of the respective 
fields of work rm ¢ the competition between them in times 
pease, will no doubt prove very useful. The chemical 
industry will discontinue the manufacture of explosives, 
and on the other hand the explosives concerns will no 
longer produce intermediate chemical commodities. 
No solution of the problem of how the chemical industries 
shall utilise the vast extensions, added during the war 
for military purposes, has as yet been arrived at. In the 
meantime, many of these new installations have already 
been closed up. These extensions, which have swallowed 
up large portions of the profits made during the war are 
thus likely to remain entirely unproductive for at least 
some time to come, and it will admittedly be difficult to 
put their value as assets in future balance-sheets. Still 
the reserves of the ns in question have been 
materially swelled during the war. 

Although the prospects of the German chemical 
industry, from a general point of view, appear anything 
but bright at present, there are not. as alr ady mentioned, 
any signs of pronounced pessimism within the industry 
itself ; on the contrary, a fairly cheerful view is said_to 
exist. 








Aviation tn JAPAN.—Millionaires in Japan are now 

mt on pr ting the prog of aviation, says The 
London and China Telegraph. The Kawasaki Ship- 
building Company has recently despatched Naval 
Lieutenant Himasu , who, upon bis return 
home will establish a factory for flying motors near 
Kobé. Over 20 tives sent by the Mitsubishi firm 





operas 

to France and Italy will return home in a month or so. 
Dr. Ito has been designing the establishment of an 
extensive aviation f for the tirm, and has already 
bought a foreign patent for fiving motors. The Kawa- 
saki Works will c serve the Navy, and the Mitsu- 
bishi the Army. The Mit«ui firm will establish an 
aviation it, and will shortly send Mr. Tsunetaro 

America, 


to study the 





departmen: 
Oguri, a civil aviator, to 
latest military aeroplanes 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


120,333. A. G. don, Northam, eo" 
Water-Cooled Exhaust lencers. (9 Figs. March 21, 
1918.—This invention relates to water-cooled exhaust silencers 


for internal-combustion engines in which the exhaust gases are 
cooled and cond tact with a water-cooled surface. 
An exhaust silencer, according to this invention, consists of a 
spherical body a, the upper portion of which comprises a cooling 
dome al, a2, having a water inlet d, the lower portion being 
perforated ate; an exhaust inlet f with an internal pomene 9; 
which passage extends into the upper portion of t 

dome al, a2, and is provided with a deflector 4; this deflector 
conducts the exhaust gases into the body of the spherical vessel, 














U20,333)\ 


which has a passage i leading into the exhaust outlet.j and also 

sage k forming the water outlet from the vessel, The 
cxhanst inlet f is provided with a disc relief valve m. This valve 
is provided with escape holes, andis placed in a recess formed in 
the inlet exhaust branch of the silencer, and is held in position 
by a cover and bolt and spring. The exhaust branch recess is 


provided with holes and the cover is provided with corresponding 
holes, the holes in the valve being nearer the centre of valve 
than the holes in the recess and cover. This relief valve provides 


three essential features: (1) In case the engine it 
prevents the sucking back of water from the silencer; (2) it acts 
asa drain; (3) it prevents any vacuum forming when the engine 
is cooling down. (Accepted November 13, 1918.) 

120,285. The Daimler Company, Limited, Coventry, 
A. E. Berriman, Coventry, and J. Dixon, entry. 
Valve-Operating Mechanism. (2 Figs.) December 3, 1917. 
—According to the present invention, valve-operating mecha- 
nism of radial engines comprises means whereby the sepa- 





























rate inlet Senos arranged in one Pore at right angles to 


the cran’ and exhaust valve tap; in another 
and parallel plane, are yg 4 i from pre Wy 
eccentric. An tric 1 





a ring 3 is sup 


rted upon the eccentric 1 tt 
of antifriction 


lis4. The ring 3 extends in the rough the medi of the 


axis of the crankshaft beyond the eccentric 1, and such over- 
hanging portion is formed internally with a 
teeth 6 formed on a stationary member 7 fix 
pa hay} * The ring 3 is formed with two 
of cam surfaces arranged in Loge peed xp one set 8 opera 
the exhaust valves of one bank of radial cytinders and the other 
set 10 operates the inlet valves of the (any bank of radial 
cylinders. The = teeth 5 of the cam ring 3 being eccentric 
to the teeth 6 of stationary member 7 and therewi 
- one part, produce a controlled rotary motion of the cam ring 3 
hen the crankshaft 2 revolves, and the motion of the cam _ 3 
ond na the shape of its cam surfaces is ican a that 
exhaust and inlet valves of each cylinder are separatel satea 
in their correct sequence. (Accepted November 13, 1918 “sie 
120,079. D. peel: Westminster, London. Regenera- 
tors. (2 Figs.) October 22, 1917.—In coke ovens ames 
heating flues 


engine. 


beneath each oven a regenerator which serves the 
of the oven and is subdivided into compartments by vertical 
ae ~ hee air ty ly flue is provided beneath the erator 
he cross sect: which ft flue decreases uniformly from the end 
at which the ar is Sadmitted to the other end. regenerator 
is subdivided into 14 compartments 'oy beneath one-half 
of a regenerative oven equipped with 30 vertical heating flues, 
the remaining section of the group (not shown) likewise com- 
prising 14 precisely similar compartments e: 1 ey beneath the 
remainder of the oven. B is the air intake inlet, E air intake 
flue. A represents the tapered air supply canal which is common 
to the whole regenerator and communicates with the compart- 
ments by the ports D. T is the inspection port. H, H, are 
the ducts conducting the preheated air to the vertical heating 
flues V, one being shown in Fig.2. F a the air supply 
control valve and P the valve for controlling the waste 
flue W. The coking chamber is pr y M. L is the 


common actuating lever for the air supply control valve F and 
c! 


within the regenerator 
to the desired degree by the descending 


the valve P. Assuming the checker bri 
to have been heated 








products of combustion, the air supply control valve F is opened 
and the valve P closed. Simultaneously 

to draw air through the air intake inlet B = 
flue Einto the canal A, which consists of a tapered channel de- 
signed to give uniformity to the velocity of The incoming air 
—- each port D, thus ensuring uniform velocities of the = 

its in the several compartments. The air rises within t 

ually heated by transmission of the heat 





stored in t Sot r bricks, and passes through the ducts H 
placed beneath each of the 15 vertical heating ues V, where it 
meets the age gas and combustion is effect , the p 


of combustion ascending these heating flues. Upon re reversal 
of the draught by closing the air supply control valve F and 
opening the valve P, thus placing the products of combustion 

in communication with the waste gas flue W and the 
chimney, the products of combustion descend the vertical heating 
flues V Ad ass through the ducts H to the compartments 
R, R, R54, proper distribution being aided by ports N 
in'the onetilinis 8. The products of combustion then pass across 
the canal A, through the ports C into the flue K, and then through 
the valve P to the was' gas flue W, and so outwards to the 
chimney. (Accepted November 6, 1918. ) 


120,174. F. H. Royce, Osmaston, and Rolls-Royce, 
Derby. Connecting Rods. (3 Figs.) ie S. 
1918.—This invention relates to the mounting of connecting 
of reciprocating engines having two or more cylinders arranged 
in pairs and the axes of each pair lying in a plane at right an 

to the axis of the crankshaft. According to this invention, the 


connecting rods are constructed, the one with a forked end and 
the other with a single end to be located within the forks ofthe 
forked end, and there is provided a bush taking its bearing on 
the crank-pin, extended from end to end of the crank-pin, and 
having, at the end parts which are to receive the forks, annular 
or recesses vad , inside beg of the Peg. ,correspond- 
sagged rojections are pro to engage grooves or 

A tee forked ted provided with two forks a! and a, 

dis dis the ‘bush made in halves and lined with white metal; @2 are | 





grooves formed on the outside of this bush which engage with 


ith —— gad are rive tightly into the 





corresponding projections inside 1, eye of the forks al and a@ 
rojections are so proportion 


The grooves sand B “yo 
bolts ¢ and cl are toned up, tho pum yes are 
fiat the J 


pressed closely into bush. Dowel 
are provided to ensure joint between the two 
of bush d falls seein in the same plane as that between 
rod and sep es | of forked rod and to ensure that the bush shal! 
not rotate relatively to the eyes of the forked ends. pnae 
of the eye in 

rod and the caps fitting into provided for 
ain in the bush. f is the connecting rod with = pmo 
eye which encircles and takes its bearing upon a smooth parallel 
) meee of the bush d between the grooved ends. (Accepted 

ovember 6, 1918.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
120,344. Senne tn Drenden pans, Park- 
Parkhead, 


head, . Broadbent, Lapys nod 
A Work- . ” Ma A 1918. —The invention provides asimple 
and ney holder for accurately locating and holding work 
scoord , boring and like operations. A device made 
acco! ing tt e invention comprises essentially a base member 
d in the turret or other machine and 
bearing a4 eae oc face at right angles to its ome a clamping piece 
ak on base member and adapted to hold the a 
locatin, Lae y it may centre it thereon, and locki: ng 
means applied the base member and the clamp an 
adapted to hold the we — rigidly in place. The base member 
consists of a shank A adapted to be secured in a lathe turret 
and having an pov Bn Al against the inner face of a recess 
in the face of which is located a work peoeeene Dest B, ha 
upstanding annular Bl, adapted to | the work 
a sleeve part B5 serving as a guide and steady for the boring 
tool. A clamping piece C having a central aperture engaging 

















e of the work is pivoted on links E, apertures in 


the os ar ends 0 as are pngased by eccentrics F, mounted on 
a spindle G base member. These eccentrics 
are upon — — by the ends of a bail D. One 
eccentric is rigidly but the other eccentric 





is eet. SA, a certain small daha ob movement on its spindle for a 
te bat hereinafter explained. In order to remove the work, 
1D is thrown forward, so, by the action of the eccentrics F, 


easing the clam ." piece C, which may then be swung up- 

5 rds. The work is removed and a new piece located upon 
the fingers Bl ‘the cla seaming piece 0 fa then tepiaced eo the its 
locating stud J — , e slot in the bracket-piece H, and the 
bail D is swun, thus clam the piece firmly in place 
the any a the eccentrics F, the pressure of this 

clam: action being eq ualised over the work by reason, firstly, 
of the “x action the clamping piece on its pins, and, 
secondly, by the amount of play w 7? is allow by that 
Accepted Fesemter 18, 


cI ic F whieh is slightly loose. 


Wie.) Seneeen a London. Gauging 
yp 10, 1918.—According to 
t invention, a t guuge for screw threads comprises the 
combination with two threaded pees ris, cach having a Tostion or 
oertiens ofa ——— ns and arranged is 
so that when the two by a 
ed amount, the thread i omg form part of a con- 
inuous thread, of means for separating the two parts, as, for 
example, a threaded gone on one ay oe — a threaded 
portion of the other part central rod 
} which a threaded Portion of Gna of one ‘of the parte ngage tes — 
sp tiny oh pitch from that of the sta 

The is suitable for determining the characteristics 
thread formed to receive a pits rovided with 
a male thread. The ga has two thread , an upper 1 
nd a lower 2, Cy ofw which carries two or three threads so that 
me queens Re eces are of the nature of =. The tion 1 is 
prow the usual milled handle 3. The portion 2 is attached 
poses by a central screwed plug 4. The portion 2is further 
ee a or more | axial pins 5, 6, ground to be 
ig fit in circular slots 7 formed in t ortion 1. 
ins pe meh me beyond the upper surface of the portion 1 and 
ato it 

tC) 


an accurate 


nin of 
marked along one of the slots 7; the other, 6 


—. 5, is formed as a pointer 8 which moves al 
» has pivo' 





a cam-shaped pave 10 by which the pin may be drawn up tight 
and the portions 3 , 2, locked together in any required relative 


position. The rtions 1, 2, owes ly-ground flat surfaces 
where contact when drawn w The thread is cut upon the 
surface to standard ions. The two slots 7 

t of a limited movement of the portion 1 relative 

the lower portion 2. The thread of the screw 4 must be of 
itch that of the thread to The 
described is best used vertically. two por- 

jons 1, 2, are brought to such a relative tion that the 


may be called the “zero” position, and the gau twisted 
into the female under examination te e: attempting 
pameeee See ae, the portion i will, y 
to the bottom portion 2 rotate in an ant ti-clockwise 

a on, in the case of the right-ha me Saeed, on8 bear Fw pee A 
will be from the lower by an amount determin ed by the 
itch of —— thread. action will take pines until 
he portion 1 of the gauge travels so far relatively to the lower 
as to eliminate any “ play ’’ or “* back-lash "’ between the thread 
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under examination, and will lock itself in this position, so that 
the gauge cannot be removed. The extent of the angular motion 
requi to effect this locking determines the accuracy, or other- 
wise, of the thread, and by the pointer 8, the exact extent of this 
angular movement can be gauged and read on the circular divided 
scale. (Accepted November 13, 1918.) 


MINING, METALLURGY AND METAL WORKING. 


120,116. John Brown and Co., Limited, Sheffield, and 
G. C. Grant, Sheffield. Pouring or Teeming Molten 
Metals. (2 Figs.) November 13, 1917.—This invention relates 
to nozzles for pouring or teeming molten metals from ladles 
or receivers into ingot or other moulds. According to this 
invention, the nozzle of refractory material, which has a hole 
tapered, or otherwise formed, at the inlet end a4 and another hole 
at the outlet end 6, which may be of smaller size, or of the same 
size, as the inlet, has, in the part between the inlet and outlet 
ends, a chamber or cavity ¢ of larger cross-sectional area than 
the cross-sectional area of either the inlet or the outlet, in which 





chamber or cavity the flow of metal regulates itself in passing 
through the nozzle and, on its exit from the nozzle, is reduced 
to a regular stream, free from splashing, or spraying, whatever 
may be the rate of flow. The nozzles can be made and provided 
with the chamber or cavity in any suitable way, such as in one 
plece by moulding, the chamber or cavity being formed in the 
course of manufacture whilst the refractory material is in a 
plastic condition, using, for example, a combustible core, which 
is burnt in the process of baking, or the nozzles may be made in 
parts, as in Fig, 2, capable of being connected together and 
adapted to fit into the ladle or receiver. (Accepted November 6, 
1918.) 


MOTOR ROAD VEHICLES. 


120,130. The Daimler Company, Limited, H. J. Bal- 
combe, and T. Dawson, Coventry. Mechanically-Pro- 
pelled Rail Vehicles.’ (5 Figs.) November 27, 1917.—This 
invention refers to the controlling mechanism for motor-driven 
vehicles in which a single hand lever is employed for operating 
the various gears and brake. The handle 1 of the controlling 
lever 2 is provided with a trigger 3 which must be gripped and 
retained in the position shown at Fig. 2 by the hand holding the 
handle of the lever 2, in order to render the lever operative for 
the control of the vehicle. A member 4 connected with the 
trigger 3 passes longitudinally through the lever 2.. The rod 4, 
when the trigger 3 is held in the position at Fig. 2, is held against 











t — 
reeme_} = 


the action of a spring 5, so that immediately the trigger 3 is 
released the rod 4 will descend and act upon a block 6 maintained 
in the position shown at Fig. 2 by a a plunger 7. 
lhe block 6 carries an electric contact 8 which is held in sliding 
contact with an insulating plate 9 carried from the lever 2, and 
which insulating plate 9 carries two electric contacts 10, 11, the 
contact 10 being in circuit with an electric solenoid 13 controlling 
a valve 14 on a pneumatic brake system. When the electric 
contacts 8 and 10 are in contact, the valve 14 will be operated 
and the brakes applied. The contact 11 is in circuit with the 
—- and when the electric contact 8 is brought into contact 
with the contact 11 the magneto is short-circuited and the engine 
driving the vehicle is stopped. (Accepted November 6, 1918.) 








PUMPS. 


120,091. T. Jefferson, Gat«eshead, and W. B. R. Vickers, 
Gateshead. Double-acting Steam Pumps. (3 Figs.) 
October 26, 1917.—This invention rélates to double-acting steam 
pumps of that type in which the steam cylinder and pumping 
cylinder are arranged end to end with their axes in alignment, 
the steam and pumping cylinders being each provided with a 
piston, said pistons being fixed at the opposite end of a common 
piston rod which passes through suitable stuffing boxes in the 
adjacent ends of the cylinders, the steam and exhaust valve 
being disposed at the opposite end of the steam cylinder to the 
pumping cylinder and adapted to be operated by a “ lost motion "’ 
connection to the piston of the steam cylinder. A pump of 
this type made in accordance with this invention is characterised 
in that the steam is admitted by a sliding D valve controlling 
three ports, the two outer ports of equal size leading to the top 
and bottom of the steam cylinder @ respectively — the centre 
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ae leading to the exhaust, and in that the Pumping cylinder b 
8 tapered externally towards the centre. The “lost motion” 
connection whereby the slide valve is operated comprisesa spindle 
g co-axial with the steam cylinder, connected at one end to the 
slide valve and extending through a gland into the steam cylinder 
and through an orifice in the centre of the steam piston d into 
the piston rod /, which is made hollow to receiveit. Thespindleg 
is provided with two stops or shoulders adapted to be engaged 
by a restricted orifice in a plate fixed on the piston d around the 
spindle, the arrangement being such that the moved slide valve 





is thus moved only when the piston nears the end of its stroke. 
The pumping cylinder b is provided with separate inlet and dis- 
charge passages at each end. The two inlet passages lead in 
opposite directions from a common inlet orifice m to inletchambers 
containing non-return valves which only permit inward flow, 
each valve chamber communicating with one end of the pumping 
cylinder. The two discharge p ite direct: 





ges lead in opp } 
to a common discharge orifice n from discharge valve chambers | 
containing non-return valves which only permit outward flow, | 


each valve chamber communicating with one end of the cylinder. 
(Accepted November 6, 1918.) 


120,060. Worthington Pump Company, Limited, London. 


common to both suction valve chambers and to both delivery 
valve chambers. The outer extremity of the piston rod c carries 
a crosshead g, to which are attached two return connecting rods 
or links — on either side of the pump barrel. These links 
are respectively connected to the two arms of a forked lever i 
pivoted below the centre line of the barrel. Above the point of 


bea , ooo 
Fig. \Y Fig. 2. 




















| bifurcation, the lever is provided witha detachable extension i2, 

whereof the upper extremity carries a cross-handle, or two cross 
handles 15, i5, according to whether it is intended to employ one 
| or more operators. The entire apparatus is mounted upon a 
| wooden or other foundation plate k. (Accepted November 6, 
| 1918.) 


| RAILWAYS AND TRAMWAYS. 


120,097. R. Sawyer, Worthing. Steam Heating 
|Apparatus. (2 Figs.) October 27, 1917.—The invention 
| relates to the operation of valves for steam-heating apparatus 
| more particularly adapted for trains and is of the type in which 
the act of closing the main steam valve causes a flat subsidiary 


(Worthington Pump and Machinery Corporation, New York, U.S.A.) venting valve adapted to slide in the hollow spindle of the main 

gal Pumps. (3 Figs.) September 17, 1917.—This valve to be rotated into a position in which ports are placed 
invention relates to two-stage centrifugal pumps of the volute |into communication so as to allow the escape of steam from 
type having two single suction impellers back to back with | the heating pipes to the atmosphere in order that the pipes 
t 


eir single suctions in opposite directions and with volute 
deliveries and a passage connecting the discharge volute of the 
first stage with the suction of the second stage. The invention 
consists in a centrifugal pump of the type referred to characterised 
by the discharge passage running tangentially from the first 
discharge volute in gradually increasing cross-section to gradually 
reduce the velocity of the fluid and transform it into pressure 
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and then transversely under the volute delivery of the second 
stage and upward to the eye of the second impeller. A, Al, are 
respectively the first and second-stage impellers carried by 
shaft B, these impellers being reversed so as to balance the pump. 
Delivery volute 1 from the first stage develops into a discharge 


can be uncoupled without risk of injury to the operators. 
| According to the invention, the subsidiary valve is mounted in 
| the spindle of a main steam valve formed as a circular slide valve 
| rotating in its own plane. A is a casing in which a main steam 
valve B can be rotated in its own plane to open or close a port C 
admitting steam to the heating apparatus. The valve Bis mounted 














on an arm D of a spindle E which can be turned through an angle 
| of 90 deg. by an operating handle F. Ports Gl, G2, are provided 
in the casing A; and are placed in communication with one 
another by a recess hin a valve H when the handle F is operated 
to close the main steam valve B. The valve H is mounted on 
the spindle E, so that although it is constrained to move in its 
own plane when the spindle is rotated, it is free to move through 
| alimited distance at right angles to that plane. For this purpose, 
| the stem I of the valve H is inserted in an aperture K in the 
spindle E of the main valve and the cross-sections of the stem 
and of the aperture in which it slides are rectangular, or of other 
| suitable form. The valve H is maintained in contact with its 
—- a spring J inserted in the hollow spindle E. The 
| valve is also free to move through a limited distance to or 
| from its seating against which itis pressed by aspring M. Stops 
| N limit in either direction the movement of the handle F. 
(Accerted November 6, 1918.) 


SHIPS AND NAUTICAL APPLIANCES. 


— 2 leading tangentially downward and gradually enlarging 118,763. S. S. Petersen, Hartlepool. Ships. (2 Fiys.) 
qr 


nh cross-section, and continued by a cross passage 3 under the 
discharge volute 4 of the second stage and then curving upward 
to the eye of the second impeller. The volutes 1 and 4 are set 
about 50 deg. apart, which has been found to produce the 
smoothest and most efficient flow and to best provide for the 
suction and discharge connections from the lower section of the 
easing. (Accepted November 6, 1918.) 


120,089. J. W. Restler, Westminster, London. Pumps. 
(4 Figs.) October 25, 1918.—This invention relates to pumps 
of the reciprocating type. LD 4p_barrel a is fitted with a 
piston b operated by a rod ¢ which,in the case of a double-acting 
pump, projects, at one end of the barrel, through a cover furnished 
with a stuffing-box. At the opposite end of the barrel is arranged 
a valve-box d formed in two compartments respectively com- 
municating with the opposite ends of the barrel; the valve-box 
being provided with nozzles for the reception of the suction 


December 19, 1917.—In a double-bottomed ship having a central 
keel K and a side keelson K1 on each side thereof, the side keel- 
sons are made to converge towards the ends of the ship, where 
they may be connected. The central keel is of the same thickness 





a8 the side keels at the ends, but amidships it is of lighter metal, 





and delivery pipes. Each compartment of the valve-box d/as shown; it is also divided into sections and fitted intercostally 
is provided with suction and delivery valves, preferably of the , between the floor ow R. The keels are secured to the inner 
> 


ball-type, arranged in a bi-part cage, the delivery valve seating and outer bottom 


C, and to the floor plates R. by angle irons /, 


being integral therewith, so that, by moving this part, the | or by lugs er flanges formed integral with the keels. (Accepted 


suction valve is rendered accessible. The nozzles are respectively 





September 18, 1918. 


